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PROBLEM TO BE SOLVED: To avoid an operation so that a track that is halfway 
dubbing recorded on a previous recording medium is not dubbing-recorded in a next 
recording medium when a recorded source is recorded straddling over two recordmg 
media while considering copyright protection and to avoid degrading the operabihty of a 

recorder. j j uu- 

solution: For a program (a track) which is recorded by a high speed dubbing or a 
normal speed dubbing on a dubbing-to-be-made recording medium (MD). a high speed 
dubbing or a normal speed dubbing over a prescribed time are inhibitted in principle. 
For a program which is not completely recorded on the dubbing-to-be made recording 
medium, the program is removed from the subject for prohibition of a high speed 
dubbing or a normal speed dubbing. Thus, the program which is not completely 



recorded in a previous recording medium, is recorded on a next recording medium being 
prepared without making a time gap. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The data reproduced from the dubbing agency record medium with which the 
data managed by the program unit were recorded to a dubbing place record medium 
carrying out dubbing record A dubbing record means by which high-speed dubbing by 
the predetermined rate more nearly high-speed than the predetermined rate 
corresponding to regular ** dubbing can be performed, With a comparison means to 
measure the data total capacity of the program which serves as a candidate for 
dubbing by the above-mentioned high-speed dubbing among the programs recorded 
on the above-mentioned dubbing agency record medium, and the record possible 
capacity of the above-mentioned dubbing place record medium, and the 
above-mentioned comparison means When judged with there being more data total 
capacity of the program used as the above-mentioned candidate for dubbing than the 
record possible capacity of the above-mentioned dubbing place record medium The 
record control means which carries out high-speed dubbing even of the program 
which can be recorded perfect within the above-mentioned record possible capacity 
to the above-mentioned dubbing place record medium at least, While carrying out 
predetermined time prohibition of the next high-speed dubbing about the program in 
which full inclusion was carried out by high-speed dubbing which the 
above-mentioned record control means performed It is dubbing equipment 
characterized by equipping the above-mentioned dubbing place record medium with a 
dubbing recording means to permit next high-speed dubbing about the program by 
which full inclusion was not carried out. 

[Claim 2] The above-mentioned regular ** dubbing of the program by which full 
inclusion of the above-mentioned dubbing recording means was not carried out at the 
above-mentioned dubbing place record medium is dubbing equipment according to 
claim 1 characterized by granting a permission. 

[Claim 3] Although recorded on a predetermined record medium, the data managed by 
the program unit a stationary — with a record means by which high-speed record by 
the predetermined rate more nearly high-speed than the predetermined rate 
corresponding to a stenographic record can be performed With a comparison means 
to measure the data total capacity of the program which should perform high-speed 
record to the above-mentioned record medium, and the record possible capacity of 
the above-mentioned record medium, and the above-mentioned comparison means 
When judged with there being more data total capacity of the program which should 
perform the above-mentioned high-speed record than the record possible capacity of 
the above-mentioned record medium The record control means which carries out 



high-speed record even of the program which can be recorded perfect within the 
above-mentioned record possible capacity to the above-mentioned record medium at 
least and to carry out, While carrying out predetermined time prohibition of the next 
high-speed dubbing about the program in which full inclusion was carried out by the 
high-speed record by the above-mentioned record control means It is the recording 
device characterized by equipping the above-mentioned record medium with a 
high-speed recording means to permit next high-speed dubbing about the program by 
which full inclusion was not carried out. 

[Claim 4] The above-mentioned regular ** dubbing of the program by which full 
inclusion of the above-mentioned high-speed recording means was not carried out at 
the above-mentioned record medium is a recording device according to claim 3 
characterized by granting a permission. 

[Claim 5] The dubbing record means which can carry out dubbing record of the data 
reproduced from the dubbing agency record medium with which the data managed by 
the program unit were recorded at a dubbing place record medium. With a comparison 
means to measure the data total capacity of the program which serves as a candidate 
for dubbing by the above-mentioned dubbing record among the programs recorded on 
the above-mentioned dubbing agency record medium, and the record possible 
capacity of the above-mentioned dubbing place record medium, and the 
above-mentioned comparison means When judged with there being more data total 
capacity of the program used as the above-mentioned candidate for dubbing than the 
record possible capacity of the above-mentioned dubbing place record medium The 
record control means which carries out dubbing record even of the program which can 
be recorded perfect within the above-mentioned record possible capacity to the 
above-mentioned dubbing place record medium at least, While carrying out 
predetermined time prohibition of the next high-speed dubbing about the program in 
which full inclusion was carried out by the dubbing record which the above-mentioned 
record control means performed It is dubbing equipment characterized by equipping 
the above-mentioned dubbing place record medium with a dubbing recording means to 
permit next high-speed dubbing record about the program by which full inclusion was 
not carried out. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dubbing equipment and the 
recording apparatus it is made to have protection of copyrights planned by the 
function manager about the program data which are concerned with dubbing 
equipment and a recording apparatus, for example, serve as a candidate for dubbing 
record being given. 
[0002] 

[Description of the Prior Art] In recent years, the CD player which is a refreshable 
regenerative apparatus has spread CD (Compact Disc) widely. Moreover, the record 
regenerative apparatus corresponding to the disk media in which an account rec/play 
student is possible, and such disk media has also spread audio data widely, for 
example like a mini disc (MD). And the audio system which combined MD recorder / 
player which is a record regenerative apparatus corresponding to MD, for example, the 
CD player, etc. is also spreading. 

[0003] By the way, by systems, such as the above-mentioned MD recorder / player, 
and a CD player, audio data are managed in the unit called so-called "program." Here, 
the thing of the data constellation which manages the program as used in this 
specification as one unit and by which it is recorded on a disk is said, and if it is audio 
data, one musical piece (generally called one a "truck") etc. corresponds. Then, it will 
also be called a truck about a program henceforth. 

[0004] If it is in the above audio systems, it is common that the so-called dubbing 
record of recording the audio data reproduced with the CD player on MD by MD 
recorder / player can be performed now. Moreover, as such dubbing record, in order 



to aim at compaction of sound recording time amount, the system by which the 
so-called high-speed dubbing was constituted possible also exists. 
[0005] If it is in high-speed dubbing, in a CD player, a disk rotation drive control 
system and a regenerative-signal processor are controlled to play CD with the 
predetermined double rate made into a high speed rather than the reproduction speed 
by 1 usualX. And it controls to become actuation by **** which made the record 
circuit system correspond to the playback twice rate of CD at MD recorder / player 
side, the audio data reproduced with the CD player are inputted, and it records on MD. 
For example, it is easy to control a CD player, and MD recorder / player by the CD 
player which is a regenerative apparatus, and the equipment with which MD recorder / 
player which is a recording device are made into one to operate by predetermined 
**** to coincidence for the above high-speed dubbing. Moreover, if the configuration 
which can communicate mutually by connecting, for example using the cable for 
control etc. is taken even if a regenerative apparatus and a recording apparatus are 
the systems used as another object it is easily realizable to carry out the 
synchronousr control of the actuation vyith a regenerative apparatus and a recording 
apparatus, and to perform high-speed dubbing, 

[0006] However, since it is the duplicate of the data as works, such as a musical piece, 
the action of dubbing Is regarded as an action to prevent as what checks a copyright 
person's profits if it can do. Nevertheless, that high-speed dubbing is performed 
means that the number of musical pieces (the number of trucks) dubbed by per unit 
time amount increases as compared with dubbing by 1 usualX. here — as [ exceed / 
sensibly / for example, / a certain user / only for the same musical piece (truck) 
currently recorded on the same CD or a certain CD of one sheet / the range for 
individual treatment ] ~ many ~ it copies to MD of several sheets, reproduces, and 
carries out [ planning to use MD to which it carried out in this way, and the same 
contents were copied for a certain purpose, and ]. If the user used the function of 
high-speed dubbing when copying the musical piece to such MD. MD to which the 
musical piece (truck) was efficiently copied in time rather than the 1X usual dubbing 
can be made. That is, high-speed dubbing has the side face of making the infringement 
to copyright promote. 

[0007] Then, the specification of HCMS (High-speed Copy Management System) is 
proposed. If it is in HCMS. when recording the digital sound-source sources, such as 
CD, by high-speed dubbing to media, such as MD. it is specified as "the following 
high-speed dubbing is forbidden for at least 74 minutes after the time of the truck as 
a musical piece which carried out high-speed dubbing once starting high-speed 



dubbing of each truck." Making prohibition time amount of high-speed dubbing into 74 
minutes here depends on the longest as the total playback time amount for one CD 
being made into 74 nominal minutes. That is, it is made almost equivalent [ the dubbing 
effectiveness around one truck ] to 1 X dubbing by high-speed dubbing being made not 
to be performed if it continues for the period it is supposed that is required for playing 
one CD. And it is constituted so that actuation of not carrying out high-speed dubbing 
of the same truck again as a device corresponding to HCMS in [ after making 
high-speed dubbing of a certain truck start ] 74 minutes, for example may be obtained. 
[0008] Here, an example at the time of carrying out high-speed dubbing of the data 
reproduced from CD at MD according to HCMS is shown in drawing 21 . "The 
recordable residual time" of MD is shown in drawing 21 (a). That is. record possible 
capacity is shown in time. Moreover, the example of the contents of record of CD 
which is the sound recording source is shown in drawing 24 (b). here — CD trucks 
jr-[-jr7 — it shall carry out like ... and the truck of the predetermined number of 
seven or more trucks shall be recorded 

[0009] And according to the order of a truck number, sequential playback of the CD 
shown in drawing 21 (b) Is carried out from the truck Tri, and suppose that this 
reproduced data is recorded by high-speed dubbing to MD shown in drawing 21 (a). 
[0010] According to this drawing, to the total playback time amount for five trucks of 
the trucks Tr1-Tr5 recorded on CD. the recordable residual time of MD shall be 
equivalent to the playback time amount which adds the playback time amount to a 
part and is acquired, middle [ in the next truck Tr6 / a certain ]. Therefore, supposing 
it records until the recordable residual time of MD is set to 0, among the trucks shown 
in drawing 21 (b), up to trucks Tr1-Tr5. even a location will be recorded completely 
and even a part will be recorded a certain middle from the start location from the start 
location of the truck Tr6 which remains. 

[0011] Consequently, according to a convention of HCMS described previously, as 
shown in the drawing 21 (b) bottom, even trucks Tri -Tr6 serve as a HCMS 
administration object. That is, about the trucks Tr1-Tr5 by which full inclusion was 
carried out, high-speed dubbing is first forbidden to MD for at least 74 minutes after 
the time of record of the truck being started. And as the truck Tr6 with which the part 
was recorded also serves as a HCMS administration object and is typically shown in 
drawing 21 (c). the following high-speed dubbing is too forbidden for 74 minutes after 
the time of record being started to MD. 
[0012] 

[Problem(s) to be Solved by the Invention] However, also about the truck by which 



carried out like the truck Tr6 shown in above-nnentioned drawing 21 according to the 
convention of HCMS as it is, and full inclusion was not carried out at MD, when it is 
made to treat as a HCMS administration object, following un-arranging arise. This is 
explained with reference to drawing 22 and drawing 23 . 

[0013] some same CDs as having been shown in drawing 22 (a) at drawing 21 (b) — 
the contents of record are shown. Moreover, let MD-1 shown in drawing 22 (b) be the 
same thing as MD shown in drawing 21 (a). And suppose that the data reproduced 
from CD were recorded by high-speed dubbing to MD-1 like the case of previous 
drawing 21 . Then, storage capacity becomes full in the phase in which the truck Tr6 
was mentioned to the middle, and record actuation will be ended. 
[0014] the contents of CD with which a user is shown in drawing 22 (a) here — 
suppose the time amount like ** that the contents which remain inside, without being 
dubbed yet were regarded as wanting to record on other MD as the dish. In this way, 
opportunities to record the contents of one CD, as straddle MD of two or more sheets 
are idea **** when it is not a little. For example, in the case of the situation shown in 
drawing 22 (a) and (b), for a user, the trucks Tr6 currently recorded only to the middle 
among the contents recorded on MD-1 are the contents recorded too much, and are 
unnecessary. For this reason, if it is usual, the user will record from the start location 
of a truck Tr6 by making high-speed dubbing start anew to the following MD. However, 
a truck Tr6 is recorded to MD-1 of the point, and since it is a HCMS administration 
object, it is managed so that subsequent high-speed dubbing may be forbidden. Even if 
it is going to perform high-speed dubbing from the start location of a truck Tr6 to 
MD-2 which are the following MD within the predetermined time (74 minutes) after 
following, for example, recording to MD-1. as it is shown in drawing 22 (c), high-speed 
dubbing is not performed. 

[0015] Moreover, MD recorder / player once stores record data in buffer memory, and 
since it takes the configuration which records this stored data on MD, it is made 
possible [ recording on the contents of record by / as there being no lack / ranging 
over two or more disks MD using this configuration ]. It is the so-called seamless 
record. 

[001 6] The case where drawing 23 performs such seamless record is shown. In this 
drawing, as for drawing 23 (a) and (b), the result to which high-speed dubbing was 
carried out like drawing 22 (a) and (b) is shown, that is, even the middle of the truck 
Tr6 of CD is in the condition by which until [ record possible-capacity full ] record was 
carried out to MD-1. For example, when it is that the record over MD-1 was 
completed as it was shown in drawing 23 (b). as it is shown in drawing 23 (c) depending 



on seamless record, actuation recorded to MD-2 which are the following disk from the 
next location of the termination location of the truck Tr6 recorded on MD-1 will be 
performed. However, since it already serves as a HCMS administration object when 
the recording start of the truck Tr6 is carried out to MD-1 when being treated noting 
that the shift to MD-2 from MD-1 is the restart of new record actuation, when HCMS 
is followed, high-speed dubbing of a truck Tr6 to MD-2 will be forbidden. That is, 
seamless record cannot be made to continue by high-speed dubbing in this case. 
[0017] Thus, when performing high-speed dubbing according to the regulation of 
HCMS. it is. for example, when it seems that the contents of record of one CD are 
made to divide and record on two or more MD, a certain evil arises. That is, even if it 
is the case where a truck is recorded only to the middle to previous MD, this truck will 
become a HCMS administration object, if record by high-speed dubbing has once been 
performed at all. It becomes impossible therefore, to carry out high-speed dubbing of 
this truck succeedingly at the following MD. It is the limiting action which can think 
that this is also unreasonable for a user, and the convenience of a dubbing function 
will also be checked beyond the need. 
[0018] 

[Means for Solving the Problem] Then, though protection of copyrights is considered 
in consideration of the above-mentioned technical problem, when recording the sound 
recording source especially ranging over two record media, the program (truck) by 
which dubbing record was carried out to the middle avoids actuation that dubbing 
record will not be carried out, to a previous record medium at the following record 
medium, and this invention aims at the user-friendliness as a device being made not to 
be checked. 

[0019] For this reason, it constitutes as follows as dubbing equipment. The data 
reproduced from the dubbing agency record medium with which the data managed by 
the program unit were recorded to a dubbing place record medium that is, carrying out 
dubbing record A dubbing record means by which high-speed dubbing by the 
predetermined rate more nearly high-speed than the predetermined rate 
corresponding to regular ** dubbing can be performed. The data total capacity of the 
program which serves as a candidate for dubbing by high-speed dubbing among the 
programs recorded on the dubbing agency record medium. When judged with there 
being more data total capacity of the program which serves as a candidate for dubbing 
with a comparison means to measure the record possible capacity of a dubbing place 
record medium, and this comparison means than the record possible capacity of a 
dubbing place record medium The record control means which carries out high-speed 



dubbing even of the program which can be recorded perfect within record possible 
capacity to a dubbing place record medium at least. While carrying out predetermined 
time prohibition of the next high-speed dubbing about the program in which full 
inclusion was carried out by high-speed dubbing which this record control means 
performed About the program by which full inclusion was not carried out at a dubbing 
place record medium, we decided to have a dubbing recording means to permit next 
high-speed dubbing. 

[0020] Moreover, as a recording device, it constitutes as follows. That is. although 
recorded on a predetermined record medium, the data managed by the program unit a 
stationary — with a record means by which high-speed record by the predetermined 
rate more nearly high-speed than the predetermined rate corresponding to a 
stenographic record can be performed The data total capacity of the program which 
should perform high-speed record to a record medium, When judged with there being 
more data total capacity of the program which should perform high-speed record with 
a comparison means to measure the record possible capacity of the above-mentioned 
record medium, and this comparison means than the record possible capacity of a 
record medium The record control means which carries out high-speed record even 
of the program which can be recorded perfect within record possible capacity to a 
record medium at least and to carry out, While carrying out predetermined time 
prohibition of the next high-speed dubbing about the program in which full inclusion 
was carried out by the high-speed record by the record control means, about the 
program by which full inclusion was not carried out at the above-mentioned record 
medium, we decided to have a high-speed recording means to permit next high-speed 
dubbing. 

[0021] Moreover, also as follows, it constitutes as dubbing equipment. That is, the 
dubbing record means which can carry out dubbing record of the data reproduced 
from the dubbing agency record medium with which the data managed by the program 
unit were recorded at a dubbing place record medium, A comparison means to 
measure the data total capacity of a program and the record possible capacity of a 
dubbing place record medium which serve as a candidate for dubbing by the 
above-mentioned dubbing record among the programs recorded on the dubbing 
agency record medium, When judged with there being more data total capacity of the 
program which serves as a candidate for dubbing with this comparison means than the 
record possible capacity of the above-mentioned dubbing place record medium The 
record control means which carries out dubbing record even of the program which can 
be recorded perfect within record possible capacity to a dubbing place record medium 



at least, About the program in which full inclusion was carried out by the dubbing 
record which this record control means performed While carrying out predetermined 
time prohibition of the next high-speed dubbing, about the program by which full 
inclusion was not carried out at a dubbing place record medium, we decided to have a 
dubbing recording means to permit next high-speed dubbing record. 
[0022] According to each above-mentioned configuration, high-speed dubbing or 
regular ** dubbing covering [ program / which was recorded by high-speed dubbing or 
regular ** dubbing to the dubbing place record medium ] the predetermined time of a 
principle and henceforth is removed by the dubbing place record medium for [ of 
high-speed dubbipg or regular ** dubbing ] prohibition about the program by which full 
inclusion was not carried out. when forbidden. By this, about the program by which full 
inclusion was not carried out at a dubbing place record medium, even if it is in the 
above-mentioned predetermined time, high-speed dubbing or regular ** dubbing can 
be performed again. 
[0023] 

[Embodiment of the Invention] Hereafter, the example as a gestalt of operation of this 
invention is explained with reference to a drawing. MD (mini disc) recorder / player is 
raised with the gestalt of this operation as a recording apparatus which performs 
dubbing record. Moreover, on the occasion of dubbing record, CD (compact disk) 
player is raised as a regenerative apparatus which supplies the audio data as the 
sound recording source. Moreover, it may connect as a device of another object at 
the time of dubbing, and MD recorder / player, and the CD player which are explained 
henceforth may be formed in one. 
[0024] Explanation is given in the following order. 

1. Example 5 of Configuration 4.HCMS Management Activities of Configuration 
3-2.MD Track-Format 3-3.U-TOC3-4. CD Player of Sub-code 2. Digital Audio 
Interface 3.CD-MD Dubbing System 3-1. MD Recorder / Player . Processing actuation 
at the time of the processing actuation 5-4. seamless mode at the time of the 
fundamental concept 5-2. truck unit mode of dubbing actuation of the gestalt of 
high-speed dubbing actuation 5-1. book operation of the gestalt of this operation, and 
seamless mode 5-3. truck unit mode [0025] 1. Explain the sub-code recorded on 
sub-code point **, and CD (compact disk) and MD (mini disc) with reference to 
drawing 7 - drawing 10 . 

[0026] In CD system, the smallest unit of the data recorded becomes one frame, and 1 
block consists of 98 frames as already known well. This structure of one frame 
becomes like drawing 7 , namely, one frame consists of 588 bits, and 24 bits of heads 



are used as synchronous data, and let the next 14 bits be a sub-code data area. And 
data and parity are allotted after that. 

[0027] 1 block consists of 98 frames for the frame of this configuration, the sub-code 
data taken out from 98 frames are collected, and 1 -block sub-code data like drawing 8 
are formed. Let the sub-code data from the 1st and 2nd frame (frame 98n+1. frame 
98n+2) of the head of 98 frames be an alignment pattern (SO, SI). And channel data 96 
bits each, i.e., the sub-code data of P, Q, R, S. T, U, V, and W, are formed by the 3rd 
frame to the 98th frame (frame 98n+3- frame 98n+98). 

[0028] Among these, P channels and Q channels are used for managements, such as 
access. However, it is only that P channels show the pause part between trucks, and 
finer control is performed by Q channels (Q1 -Q96). 96-bit Q channel data are 
constituted by CD as shown in drawing 9 (a), (b), and (c). The Q channel data as CD 
are divided into the mode 1, the mode 2, and the mode 3 as everyone knows, and the 
contents differ for every mode. 

[0029] Then, it explains as Q channel data of CD first from the mode 1 shown in 
drawing 9 (a). As shown in drawing 9 (a), it is Q1 -Q4 of a head. It considers as CDC 
CTL and 4 bits is used for discernment of the number of channels of an audio, 
emphasis, and CD-ROM etc. That is, 4-bit CDC is defined as follows. 
"0***" .... Two-channel audio "1***" .... Four-channel audio "*0**" .... CD-DA (CD 
digital audio) 

_ CD-ROM "**0*" .... a digital copy is impossible — "**1*" .... a digital copy 
is possible — "***0" .... with no pre-emphasis — .... to those with 

pre-emphasis, and CDC CTL, a necessary value will be stored according to the 
contents actually set up to the CD. As for this, the same is said of CDC CTL (01 -Q4) 
in the Q channel data in the mode 2 and the mode 3 explained later. 
[0030] Next, 05 -08 4 bits is made into Address ADR and let this be the control bit of 
the data of 09 -O80. When 4 bits of this address are "0001" (a decimal notation "1"), 
it is shown that the sub O data of continuing 09 -Q80 are O data of the audio CD as 
the mode 1. And it considers as 72-bit sub 0 data by 09 -O80. and 081 
remaining-096 remaining are set to CRC. 

[0031] 72 bits of information which it shows each in drawing 9 (a) by 8 bits by 09 
-O80 as contents of a sub-code are recorded. A truck number (TNO) is recorded first. 
That is, in each truck #1-#n, it becomes which value of "01 " - "99." Moreover, a truck 
number is set to "AA" in lead-out area. Then, the information which can subdivide 
each truck further as an index (INDEX) is recorded. 

[0032] And MIN (minute), SEC (second), and FRAME (frame number) are shown as 



elapsed time in a truck. Furthermore, the absolute time address is recorded as a part 
(AMIN), a second (ASEC), and a frame number (AFRAME) as AMIN, ASEC. and 
AFRAME, The absolute time address is a hour entry which is made into zero frame for 
0 minute and 0 second, and is continuously attached after that to lead-out on the 
initiation point of the 1st truck That is, this serves as absolute-address information 
for managing each truck on a disk. 

[0033] The structure of the Q channel data in the mode 2 is shown in drawing 9 (b). It 
is shown that the sub Q data of continuing Q9 -Q80 are the contents of Q data of the 
audio CD as the mode 2 the address ADR in the Q channel data in this mode 2 (Q5 
-Q8) being used as "0010" (a decimal notation "2") in this case. 
[0034] The data to N1-N13 according [ the sub Q data of Q9 -Q80 as this mode 2 ] to 
13 digits (4x13=52 bit) are stored. And after data N1-N13, the bit section of '0' is 
arranged and the frame number (AFRAME) and ORG of absolute time are arranged 
further continuously. Data N1-N13 are identification information to show the quotient 
lot number number as the CD, and are used for the so-called bar coding. 
[0035] The structure of the Q channel data as the mode 3 is shown in drawing 9 (c). 
Inserting the Q channel data as this mode 3 on the conditions of 1 or less time into 
the subcoding block of continuous 100 as specification of CD is permitted. 
[0036] It is shown that the sub Q data of continuing Q9 -Q80 are the contents of Q 
data of the audio CD as the mode 3 the address ADR in the Q channel data in the 
mode 3 (Q5 -Q8) being used as "001 1 " (a decimal notation "3") in this case. 
[0037] ISRC (International Standard Recording Code) which consists of 60 bits of 
11-112 is stored in the field of the sub Q data of Q9 -Q80 as this mode 3. This ISRC is 
the information for giving the number (identifier) of a proper to the truck as one 
musical piece, for example, is an international organization for standardization code 
used for specifying the musical piece (truck) recorded on CD in copyright 
management. If this ISRC is followed, the bit section of '0' is arranged and the frame 
number (AFRAME) and CRC of absolute time are arranged further continuously. 
[0038] And among the data 11-112 which constitute Above ISRC, 11-15 consist of 6 
bits, respectively, and as it is shown in drawing 10 , correspondence of the alphabetic 
character corresponding to the value is prescribed by the format. 16-112 [ 4-bit ] are 
carried out, respectively, and the expression by BCD is performed. Moreover, the 
2-bit section of '0' is inserted between 11-15, and 16-112. 

[0039] The name of a country is specified by two characters expressed according to 
the contents of a definition shown in drawing 10 . 12 bits of 11-12 being used as 
Country-code. 18 bits of 13-15 are Owner-code, and can specify 24480 kinds of owner 



in the alphabet of two characters and two alphanumeric alphabetic characters which 
are expressed according to the definition shown in drawing 10 . 8 bits of 16-17 express 
a record year (year of record) with expressing a figure each by 16 and 17 by BCD. 
[ 4-bit ] By BCD, 20 bits of 18-112 are expressing a figure each by 18-112, and 
expresses the serial number (serial numberof the recording) of the truck. [ 4-bit ] It 
becomes possible to specify the truck (musical piece) by ISRC which consists of such 
information having the value of a proper for every truck, and being inserted as a 
sub-code. 

[0040] Moreover, the structure of the Q channel data of a mini disc becomes like 
drawing 9 (d). In the case of a mini disc, a truck number (TNO). index information 
(INDEX), and the CRC code are prepared, but a hour entry is not added. Moreover. 
"GOOD" is stored in CDC CTL (Q1 -Q4) and the field corresponding to Address ADR 
(Q5 -Q8). respectively. 

[0041] 2. Explain the format at the time of a digital audio interface performing data 
transmission between a digital audio interface, next two or more digital audio devices. 
Drawing 1 1 shows a digital audio interface format (here, henceforth an I/O format). 
[0042] In the I/O format, as shown in drawing 1 1 (a), a sampling period (1/FS) is made 
into one frame, and this is made into the base unit. And as for each digital output 
signal of the left (L) channel in this one frame, and a right (R) channel, from LSB (least 
significant bit) to MSB (most significant bit) is respectively transmitted in order of a 
left channel -> right channel. The data corresponding to each channel are called a 
subframe, and the configuration of a subframe is shown in drawing 1 1 (b). A subframe 
consists of 32 bits and is made into one frame by two subframes used as 
right-and-left both channels. 

[0043] 4 bits of heads of a subframe are made into a preamble, and they are used for 
a synchronization and discernment of a subframe. It considers as a spare bit (AUX), 
the spare bit is followed, and the next 4 bits are the 20-bit audio data DA as Maine 
data. It is allotted. Audio data DA Back [ each ], 1 bit of control data expressed with V, 
U, C, and P is arranged each. 

[0044] It is an effective flag, V bits will be confirmed by the data of this subframe if an 
effective flag is "0" (it is reliable), and if they is "1 let them be an invalid (for it not to 
be reliable). By the device of a receiving side, this effective flag can perform decision 
about data-processing actuation. 

[0045] Let U bits be user data. As an average of 1 1 76-bit data collected from each 
subframe to which these U bits are transmitted, control data like drawing 13 , i.e.. a 
sub-code, is expressed. The 0th and the sub-code alignment pattern shown in drawing 



8 as data equivalent to the 1st frame are arranged first. In addition, although one U-bit 
frame is formed by 1 2 bits like drawing 1 3 . let 4 bits be a dummy bit in the second half 
with each frame in this example. 

[0046] Then, the data of sub-code Q-W which the start bit "1" was allotted to the 
head, respectively and were continuously shown in drawing 8 about the 97th frame 
from the 2nd frame, and 4-bit dummy data are allotted. That is, U bits will be filled up 
with the data of sub-code Q-W, such as CD by the side of playback, and a mini disc, 
as it is. In addition, in the case of drawing 1 3 , distance of a start bit and a start bit is 
made into 12 bits, but distance between start bits is made adjustable among 8-16 bits 
by changing the number of dummy bits. 

[0047] Let C bit shown in drawing 11 be channel status data. As the channel status, 
the data format which collected 192 pieces (1 word) is specified in C bit contained in 
each subframe. A format of the channel status is shown in drawing 12 . 
[0048] It is distinguished in the bit (bit 0) of the 1-word beginning whether a 
transmitting-side device is home use or it is business use. Then. 5 bits of control 
information of a bit 1 - a bit 5 are recorded. For example, a bit 2 is made into the 
discernment bit of protection of copyrights, and let a bit 3 be the discernment bit of 
the existence of emphasis. Then, let a bit 8 - a bit 15 be the category codes CC. A bit 
15 is called L bits, the generation of digital audio data is shown, and, in the case of the 
recorded software generally published commercially, a bit 15 is set to "1." As for a bit 
8 - a bit 14. a specific code is attached according to a transmitting-side device. For 
example, if the mini disc cis- TEMUDE ****** category code CC is set to 
"1001001 L" and a transmitting side is a compact disc system, the category code CC 
is specified like being referred to as "1 millionL" 

[0049] Then, a bit 16 - a bit 19 are the numbers of the source, and this is used for 
each discernment when connecting two or more devices of the same category. A bit 
20 - a bit 23 are made into a channel number, and show the channel classification of a 
digital audio interface. The identification code of a sampling frequency is given to a bit 
24 - a bit 27, and the precision of a sampling frequency describes in the 28 bit bit 29. 
It is made intact after the bit 32. 

[0050] Let P bits shown in drawing 1 1 (b) be a parity bit. As a parity bit, even parity is 
used, for example and it is used for the error detection about each bit of a spare bit, 
the audio data DA, and V. U and C. 

[0051] 3. **** of a CD-MD dubbjng system 3-1 .MD recorder / player — explain first 
the configuration of MD recorder / player which functions as a recording device with 
reference to drawing 1 and drawing 2 in the CD-MD dubbing system of the gestalt of 



this operation. Here, as MD recorder / a player 1 of the gestalt of this operation, as it 
is first shown in drawing 2 , it consists of a stocker 101 and the record playback unit 
102. As MD (mini disc), it is provided with the gestalt which contained the disk as a 
magneto-optic disk to the disk cartridge as everyone knows. As shown in drawing, 
predetermined [ two or more ] shall be contained [ stocker / 101 ] in the disk 
cartridge DK. Here, receipt of the disk cartridge DK of five sheets is enabled at max by 
having five disk stowed positions so that it may be shown, for example as MD1 - MD5. 
[0052] And it is constituted so that the one-sheet disk cartridge DK chosen from the 
disk cartridges contained, for example may be conveyed to the record refreshable 
location in the record playback unit 102 to a stocker 101 and it can contain from a 
record refreshable location to a stocker side. It is possible to make control of the 
system controller 1 1 mentioned later perform this actuation automatically. 
[0053] Moreover, after performing actuation which chooses the disk stowed position 
where a user should eject outside the disk cartridge contained by the stocker 101 
from from among the disk stowed positions shown as MD1 - MD5 at a discharge (it is 
made to eject) sake, actuation for carrying out ejection activation is performed. 
According to this actuation, the disk cartridge DK which was in the stowed position 
which the covering device 104 was opened and was chosen from the pore as the disk 
attach/detach section 103 is discharged. Signs that the disk cartridge DK which was 
in the stowed position as MD4 is made to choose and eject are shown by this drawing. 
On the other hand, in order to contain a disk cartridge DK from the exterior of MD 
recorder / player 1 to a stocker 101, a user chooses the disk stowed position shown 
as MD1 - MD5, and where a covering device 104 is opened, disk attach/detach 
section 103 et al. and a disk cartridge DK are inserted. That is, as MD recorder / a 
player 1 of the gestalt of this operation, it has the so-called disk changer device. 
[0054] Elevator style 1 01 a is prepared in order to transport for example, in the vertical 
direction, and it makes stocker 101 the very thing above. Conveyance of the disk 
between a stocker 101 and the above-mentioned record refreshable location, And it is 
the device prepared in transporting so that the disk stowed position of a stocker 101 
may serve as a record refreshable location or height corresponding to the disk 
attach/detach section 103 in the case of receipt of the disk between the exterior and 
a stocker 101, and ejection. In addition, the various actuation in the above-mentioned 
stocker 101 is also driven by control of a system controller 11. 

[0055] As a configuration of MD recorder / player 1 of this example, drawing 1 is the 
block diagram showing the internal configuration of the record playback unit 102. The 
record and playback actuation of voice data of MD recorder / player 1 are enabled to 



a magneto-optic disk (MD) 90. 

[0056] It is the disk contained in the disk cartridge DK conveyed to the record 
refreshable location from the stocker 101 previously indicated to be MD90 shown in 
this drawing to drawing 2 . MD90 is contained in a disk cartridge, and the light from 
optical pickup (optical head 3) is irradiated by opening and closing the shutter device 
prepared in the disk cartridge at the time of record or playback, or it is constituted so 
that the field from the magnetic head can be impressed. The roll control of MD90 is 
carried out to CLV (constant linear velocity: constant liner velocity) by the spindle 
motor 2. In addition, the "record refreshable location'' as used in this specification has 
pointed out the location condition that MD90 is held by the above-mentioned spindle 
motor in the condition in which a rotation drive is possible. 

[0057] The optical head 3 is formed in the location which counters on both sides of 
the magneto-optic disk 90 with which it was loaded to magnetic-head 6a. The 
outgoing radiation light of objective lens 3a, the biaxial device 4, and the 
semiconductor laser which is not illustrated and semiconductor laser reflects on the 
front face of the above-mentioned magneto-optic disk, and this optical head 3 has the 
light sensing portion which receives that reflected light, and is constituted. The biaxial 
device 4 has the coil for focuses which drives objective lens 3a in the direction which 
attaches and detaches to a magneto-optic disk 90, and the coil for tracking which 
drives objective lens 3a to radial [ of a magneto-optic disk ]. Moreover, it has further 
the thread device 5 in which the optical head 3 whole is greatly moved to radial [ of a 
magneto-optic disk 90 ]. 

[0058] The reflected light information detected in the light sensing portion in the 
optical head 3 is supplied to RF amplifier 7, and after 
current-electrical-potential-difference conversion is carried out, matrix data 
processing is performed, and a RF signal is also generated while focal error signal FE 
and the tracking error signal TE are generated. The RF signal which is a regenerative 
signal will be generated based on the magnetic field vector which detected and 
detected the magnetic field vector using the magnetic Kerr effectiveness of the 
reflected light, when light is irradiated by laser power lower than the time of record on 
a magneto-optic disk 90. 

[0059] Focal error signal FE and the tracking error signal TE which were generated by 
RF amplifier 7 are impressed to the coil for focuses and the coil for tracking of the 
biaxial device 4 through drive amplifier (not shown), after at least the servo circuit 9 is 
carried out in a phase compensating circuit and gain control. Furthermore, from the 
tracking error signal TE, a thread error signal is generated through LPF (lowpass filter) 



in the servo circuit 9, and it is impressed by the thread device 5 through thread drive 
amplifier (not shown). Furthermore, it is made binary by the EFM/CIRC encoder 
decoder 8, and the RF signal generated by RF amplifier 7 is an EFM recovery (eight to 
fourteen modulation). While being carried out, CIRC (cross interleave read solomon 
coding) error correction processing is performed, and the memory controller 12 is 
supplied. 

[0060] The groove (slot) is beforehand moved in a zigzag direction and prepared in the 
magneto-'optic disk 90 with predetermined frequency (in this example, it is 22.05kHz), 
and address data are recorded in FM modulation. These address data are extracted by 
carrying out FM recovery through BPF (band pass filter) which passes only 
predetermined frequency by the address decoder 10. In the EFM/CIRC encoder 
decoder 8, the spindle error signal for carrying out the roll control of the disk based on 
the address decoder extracted by the EFM signal or address decoder 10 made binary 
is generated, and it is impressed by the spindle motor 2 through the servo circuit 9. 
Furthermore, based on the EFM signal made binary, drawing-in actuation of PLL 
(Phase Locked loop) is controlled by the EFM/CIRC encoder decoder 8. and the 
playback clock for decoding is made to generate. 

[0061] By the memory controller 12, the binary-ized data after an error correction are 
1.4 Mbit/sec. It is written in buffer memory 13 at a transfer rate. The memory 
controllers 12 are 0.3 Mbit/sec sufficiently later than the transfer rate of the writing 
from buffer memory 13, when the data more than the specified quantity are stored in 
buffer memory 1 3. It reads at a transfer rate and the output as audio data is presented. 
Thus, since it is alike so that it may output as audio data once it stores data in buffer 
memory 13, For example, even if data read-out which the unnecessary track jump etc. 
arose to disturbance, such as vibration, and continued from the optical head 3 stops 
Since the data equivalent to the time amount which the relocation to the address 
which the track jump of the optical head 3 generated takes are beforehand stored in 
buffer memory 13. the output (there is no break of a sound) which continued as voice 
of an audio output is realizable. When 4 M bytes of RAM is used as buffer memory 13 
in this example, the audio data for about 10 seconds are stored in buffer memory 13 in 
the condition full of data. In addition, the memory controller 1 2 is controlled by the 
system controller 11. 

[0062] The data which, as for the data read from the magneto-optic disk 90, 
compression is performed by the predetermined compression approach (it is ATRAC 
at this example method (Acoustic transferred adapted coding)) at the time of record, 
and were read from buffer memory 13 by the memory controller 12 are used as the 



digital data with which compression was solved by the audio compression encoder and 
the elongation decoder 14, and are impressed to D/A converter 15. In D/A converter 
16. the digital data with which compression was solved by the audio compression 
encoder and the elongation decoder 14 is changed into an analog audio signal. This 
analog audio signal is supplied to the playback output systems (amplifier and a 
loudspeaker, headphone, etc.) which are not illustrated from an output terminal 16. 
and is outputted as playback voice. 

[0063] At the time of such playback actuation, according to actuation of a control unit 
1 9, it controls or a system controller 1 1 performs [ as opposed to / in transmitting the 
command for / various / servoes to the servo circuit 9 **** / the memory controller 
12 ] spindle servo control In the EFM/CIRC encoder decoder 8. and decoding control 
so that the command of control of buffer memory 13 may be given or a display 20 may 
be made to perform presenting of text, such as performance elapsed time and a title 
of the program currently reproduced. Moreover, in order that a user may perform 
various actuation with a control unit 19. a remote commander 29 is prepared, for 
example, the command according to actuation of a user is outputted as an infrared 
modulating signal. The command. I.e.. actuation information, is changed into an 
electrical signal, and It is supplied to a system controller 11 by the infrared light 
sensing portion 23. A system controller 11 performs required control processing also 
corresponding to the actuation Information from the infrared light sensing portion 23. 
[0064] When recording voice, such as a musical piece, on a disk 90 in this MD recorder 
1, that sound signal Is supplied to an input terminal 17 or an input terminal 21. For 
example, the analog audio signal outputted from the analog output terminal of 
regenerative apparatus, such as a CD player, is impressed to an input terminal 1 7. is 
changed into a digital signal with A/D converter 18. and is supplied to an audio 
compression encoder and the elongation decoder 1 4. Moreover, the digital audio signal 
transmitted with the digital data gestalt from the digital output terminal of 
regenerative apparatus, such as a CD player, is impressed to an input terminal 21. In 
this case, decoding about a digital-communication format, a control data extract, etc. 
are performed In the digital Interface section 25, and the digital audio signal extracted 
by decoding here Is supplied to an audio compression encoder and the elongation 
decoder 14. In addition. In the gestalt of this operation, the digital interface section 25 
shall take the configuration corresponding to an IEEE1394 Interface. An IEEE1394 
Interface is made Into the gestalt of the serial data interface which enables 
transmission and reception of the command/response for mutual transmission of the 
data between devices, remote control, etc. as everyone knows. And in the gestalt of 



this operation, it is that this IEEE1394 interface connects possible [ a communication 
link ] with MD recorder / the player 1 concerned, and the CD player which is the 
regenerative apparatus mentioned later, and the digital dubbing actuation which inputs 
the audio data reproduced with the CD player with the gestalt of a digital signal, and 
records them is attained. Moreover, it also becomes possible to take the 
synchronization of the playback and recording start timing which are with between MD 
recorder / player 1 , and a CD player, for example, can be set in addition to this at the 
time of dubbing record, the synchronization of high-speed dubbing, etc. 
[0065] The digital audio signal inputted into the audio compression encoder and the 
elongation decoder 14 is ATRAC. Compression encoding is given by the method 
(Acoustic transferred adapted coding), and the compressed digital audio signal is once 
accumulated in buffer memory 13 through the memory controller 12 in transfer rate 
0.3 Mbit/sec. The memory controller 1 2 detects that specified quantity are recording 
of the compressed data which were stored in buffer memory 13 was carried out, and 
permits read-out from buffer memory 13. 

[0066] Processing of error correction sign addition of a CIRC method, 
eight-to-fourteen modulation, etc. is performed by the EFM/CIRC encoder decoder 8, 
and the compressed data read from buffer memory 13 is impressed to the 
magnetic-head drive circuit 6. The magnetic-head drive circuit 6 performs the field 
impression drive of N pole of magnetic-head 6a, or the south pole according to the 
supplied data. Moreover, at the time of the record which performs such field 
impression, a system controller 11 controls the outgoing radiation power of the 
semiconductor laser which the optical head 3 does not illustrate to predetermined 
high power rather than the time at the time of playback, and heats the front face of a 
magneto-optic disk to curie temperature. The field information impressed from 
magnetic-head 6a by this will be fixed to the disk recording surface. That is, data are 
recorded as field information. 

[0067] Also at the time of record, to the memory controller 12, it controls or a system 
controller 1 1 performs [ **** / transmitting the command for / various / servoes to 
the servo circuit 9 / **** / giving the command of control of buffer memory 13 ] 
spindle servo control in the EFM/CIRC encoder decoder 8, and encoding processing 
control so that a display 20 may be made to perform the display of record elapsed 
time, the truck number of the program currently recorded, etc. Moreover, in the 
processing about a digital data input, the extracted control data is incorporated from 
the digital interface 25. In the processing about an analog signal input, the analog 
sound signal from an input terminal 1 7 is supplied also to the silent detection section 



22, and the silent situation between the music as an input sound signal etc. is 
supervised. This surveillance intelligence is supplied to a system controller 1 1 . 
[0068] Moreover, let RAM24 be the memory for holding temporarily the various 
information needed in case a system controller 11 performs necessary processing. 
Moreover, after it was constituted by nonvolatile memory etc., for example, for 
example, control of a system controller 1 1 enables rewriting of the internal contents 
of data as ROM27, even if current supply stops, maintenance of the contents is 
enabled. The program and the various data which are needed for this ROM27 realizing 
various processings which a system controller 11 should perform are stored. 
Moreover, although the timer section 28 and the HCMS managed table 29 for HCMS 
management are prepared if it is in the gestalt of this operation, suppose that it 
combines with explanation of HCMS management activities, and mentions later about 
these configurations. HCMS management here has the various information 
management and motion control for realizing the dubbing limiting action according to 
the regulation of HCMS said. In addition, as the above-mentioned timer section 28 and 
a HCMS managed table 29. it does not matter as a configuration in ROM27 described 
above, for example which uses a field in part. 

[0069] The control unit 19 is formed in order that a user may enable it to perform 
various actuation for giving necessary actuation to MD recorder / the player 1 
concerned. For example, as this control unit 19, it already returns and the handler 
deletion of a truck, connection, division, and for inputting the text of a truck name, a 
disk name, etc. further is prepared as editing operation besides [ playback, a halt, a 
rapid traverse and ] being record, a halt, etc. And the command signal according to the 
actuation performed to this control unit 1 9 is transmitted to a system controller 1 1 , 
and necessary control processing according to this command signal is performed in a 
system controller 11. 

[0070] In addition, if it is in the gestalt of this operation, the actuation for the dubbing 
record to MD recorder / player 1 from the CD player mentioned later, for example 
may also be constituted by the control unit 1 9 by the side of this MD recorder / player 
1 so that it may be possible. 

[0071] Moreover, with the gestalt of this operation, when it is in the dubbing record 
described above, for example, for example, makes the contents of CD of one sheet 
copy over MD90 of two or more sheets, it has the two modes so that it may mention 
later. One is with previous MD and the following MD, and it considers as the "truck 
unit mode" which records in the condition of having made it dividing per truck and 
having divided, and let another be the "seamless mode" which records that there is no 



lack in the contents of record ranging over two or more MD. Selection actuation in in 
these "truck unit modes" and the "seamless modes" may also be enabled by the 
actuation to a control unit 19. 

[0072] Moreover, the remote commander which has an actuation function equivalent 
to a control unit 19 is prepared in fact, and it does not matter as a configuration which 
can receive the command signal outputted according to the actuation to this remote 
commander. 

[0073] Moreover, when outputting the playback sound signal by the analog signal from 
a CD player and performing dubbing record by MD recorder / the player 1 concerned, 
without using for example, an IEEE1394 digital interface, a terminal 26 is used in order 
to transmit and receive a control signal by the CD player, and the MD recorder / 
player 1 . It is with between MD recorder / player 1 , and the CD player mentioned later, 
for example, the communication link through this terminal 26 enables it to take the 
synchronization of playback initiation / termination timing by the side of the CD player 
at the time of analog dubbing record, and the recording start timing by the side of MD 
recorder / player 1 , the synchronization of high-speed dubbing, etc. 
[0074] 3-2. MD track format — explain a cluster format of the record data tracks of a 
magneto-optic disk (MD) 90 here. Although record actuation in a mini disc system is 
performed in the unit of a cluster, a format of this cluster is shown in drawing 4 . 
Cluster CL is continuously formed like drawing 4 as a recording track in a mini disc 
system, and let one cluster be a smallest unit at the time of record. One cluster is 
equivalent to a part for 2-3 circumference truck. 

[0075] And the 1 cluster CL is formed from the sub data area of 4 sectors made into 
sector SFC-SFF, and the Maine data area of 32 sectors shown as sector S00-S1 F. In 
for audios, it becomes the Maine data with the audio data compressed by the 
above-mentioned ATRAC processing. 1 sector is a data unit formed by 2352 bytes, 
the sub data area of 4 sectors — as subdata or linking area • — etc. — it is used and 
record of TOC data, audio data, etc. is performed to the Maine data area of 32 sectors. 
Since the interleave length of CIRC adopted this time as compared with 1 sector 
length (13.3msec) adopted with CD etc. is long in case error correction processing is 
performed, although it throws away, it is a sector and it considers as reserve area 
fundamentally, the thing which is established in order to unite the consistency and 
which use these sectors for a certain processing and record of a certain control data 
is also possible for the sector of linking area. In addition, the address is recorded for 
every sector. 

[0076] Moreover, a sector is further subdivided by the unit of a sound group, and 2 



sector is divided into 1 1 sound groups. That is, it is in the condition that the sound 
group SGOO - SGOA are contained in two sectors which even number sectors, such as 
a sector SOO, and odd number sectors, such as a sector SOI, follow, as [ illustrate ]. It 
is formed by 424 bytes and one sound group is 11.61msec. It becomes the amount of 
voice data equivalent to time amount. In one sound group SG, data are divided into L 
channels and R channels, and are recorded. For example, the sound group SGOO 
consists of L channel data LO and R channel data RO, and the sound group SG01 
consists of L channel data LI and R channel data R1. In addition, 212 bytes used as 
the data area of L channels or R channels are read with the sound frame. 
[0077] Although a cluster format like drawing 4 is formed in the 3-3.U-TOC 
magneto-optic disk (MD) 90 over all fields, a most-inner-circumference side is made 
into a management domain as area divided into radial, and a program field is formed 
following the management domain. In addition, the field only for playbacks where the 
data only for playbacks are recorded by the phase pit is prepared, and the optical 
MAG field in which the account rec/play student of the optical MAG is possible is 
formed by the disk most-inner-circumference side following the field only for the 
playbacks. The above-mentioned management domain serves as 
most-inner-circumference parts of the field only for playbacks, and an optical MAG 
field. 

[0078] Although a program field is formed following the management domain of an 
optical MAG field, in the program field, audio data are recorded on each sector as a 
Maine data area of above-mentioned drawing 4 . On the other hand. P-TOG (prima 
SUTADO TOO) which performs area management of an entire disk etc. is prepared in 
the field only for playbacks as a management domain, and the table-of-contents 
information (U-TOG: the so-called user table of contents) which manages each 
programs (musical piece etc.) recorded on the program field is recorded on the 
management domain in the optical MAG field following it. 

[0079] In case record/playback actuation is performed to MD90, it is necessary to 
read the management information currently recorded on MD90, i.e., P-TOC, and 
U-TOC. A system controller 1 1 will distinguish the address of the area which should 
record on a disk 90 according to such management information, and the address of 
area which should be reproduced. This management information is held at buffer 
memory 1 3. For this reason, a division setup of the buffer area of the record data / 
playback data which described buffer memory 13 above, and the area holding these 
management information is carried out. And a system controller 11 is read by 
performing playback actuation by the side of the most inner circumference of the disk 



with which management information was recorded, when MD90 is loaded with such 
management information, and it is memorized to buffer memory 13, and it enables it to 
refer to it henceforth in the case of record/playback actuation to the disk 1 . 
[0080] Moreover, although U-TOC is record of data, elimination, and a thing further 
rewritten according to editing operation, such as a text input, a system controller 1 1 
updates to the U-TOC information memorized by buffer memory 13, and he is trying 
to rewrite it also about the U-TOC area of a disk 90 to predetermined timing 
according to the updating actuation at every record / elimination / edit actuation. 
[0081] Here, a U'-TOC sector is explained as management information which manages 
record/playback actuation of trucks (musical piece etc.) etc. in a disk 1. Drawing 5 
shows a format of the U-TOC sector 0. In addition, as a U-TOC sector, it can prepare 
to a sector 0 - a sector 31. That is, each sector (S00-S1F) of one cluster in a 
management domain can be used. And it considers as the area where the 1 sector 
sector 4 records text and a sector 2 records sound recording time. Let the U-TOC 
sectors 0 be the musical piece to which the user mainly recorded, and the data area 
where the management information about a free area which can record a musical 
piece is newly recorded. That is, with the sector 0, the origin (start address) of each 
program currently recorded on the program field, a terminal point (and address), the 
copy protection information as character (truck mode) of each program, emphasis 
information, etc. are managed. 

[0082] For example, in case it is going to record a certain musical piece on a disk 1, a 
system controller 1 1 will discover the free area on a disk from the U-TOC sector 0, 
and will record voice data here. Moreover, the area where the musical piece which 
should be reproduced is recorded at the time of playback is distinguished from the 
U-TOC sector 0, the area is accessed, and playback actuation is performed. 
[0083] As shown in drawing 6 , into the U-TOC sector 0 The header unit in which a 
sink pattern is formed by 12 bytes is followed. As the address of the sector concerned 
3 bytes of data ("Cluster H", "Cluster L", and "SECTOR"), The manufacturer code 
("maker code") and model code "model code" which show the manufacturer of a disk. 
The first program number ("First TNO"), the last program number ("Last TNO"). the 
sector operating condition ("used sectors"), the disk serial number ("discserial No"), 
Disk ID, etc. are recorded. 

[0084] Furthermore, pointer P-DFA which shows the head location of the slot which 
stores the defective positional information produced on the disk (Pointer for defective 
area). Pointer P-EMPTY (pointer for Empty slot) which shows the operating condition 
of a slot. Pointer P-FRA which shows the head location of the slot which manages a 



recordable field (Pointer for Freely area), pointer P-TNOI which shows respectively 
the head location of the slot corresponding to each program number, P-TN02, The 

correspondence table directions data division which consist of and P-TN0255 

are recorded. 

[0085] Then, the managed table section in which 8 bytes each of 255 slots are 
prepared is prepared. A start address and the address, truck mode, and a link 
information are managed by each slot. The magneto-optic disk 90 of this example 
does not need to record data on a record medium with the gestalt which not 
necessarily continued, and is to disperse for it and record a sequential data stream on 
a record medium (as two or more parts) (in addition, parts point out the part currently 
recorded on the cluster which the data which continued in time followed physically). 
[0086] That is, it can restore to a data stream sequential on buffer memory 13 by 
storing up data in buffer memory 13, if sequential access is carried out to the data 
recorded discretely on a disk 90 in the optical head 3 since the writing rate to once 
storing data in buffer memory 1 3 as mentioned above in the regenerative apparatus 
(MD recorder of drawing 1 / player 1) which is adapted for a disk 90, and buffer 
memory 1 3, and the read-out rate were changed, and can reproduce. Thus, the voice 
playback which continued since the writing rate to the buffer memory 13 at the time 
of playback was carried out earlier than a read-out rate even if constituted is not 
barred. 

[0087] Moreover, even if it overwrites a program shorter than a program of finishing 
[ record after a program of finishing / record / already ], storage capacity can be 
efficiently used by specifying as a recordable field (field managed from pointer P-FRA), 
without eliminating the surplus part. 

[0088] The joint approach of the area which exists discretely using the example of 
pointer P-FRA which manages a recordable field is explained using drawing 6 . Pointer 
P-FRA which shows the head location of the slot which manages a recordable field 
For example, 03h (hexia-decimal) Supposing the value to say is recorded, the slot 
corresponding to these "03h" will be accessed continuously. That is. the slot 03h data 
in the managed table section are read. The start address and end address data which 
are recorded on slot 03h show the origin and terminal point of one parts which were 
recorded on the disk. The link information currently recorded on slot 03h shows the 
address of the slot which should follow a degree, and 18h is recorded in this case. The 
origin and terminal point of one parts of a disk are grasped as the start address which 
follows next the link information currently recorded on slot 18h, accesses slot 2Bh. 
and is recorded on slot 2Bh. and the end address, following a link information until data 



of "OOh" appear as a link information still more nearly similarly — pointer P-FRA from 
— the address of all the parts managed can be grasped. 

[0089] Thus, pointer P-FRA A slot is followed until a link information is set to null (= 
OOh) with the slot as the starting point directed, and it becomes possible to connect 
on memory the parts discretely recorded on the disk. In this case, all the parts as the 
record on a disk 90 or an enjoying-the-evening-cool region can be grasped. At this 
example, it is pointer P-FRA. Although explained to the example, pointer P-DFA. 

p_EMPTY, P-TN01, P-TN02 P-TN0255 a|so combine and manage the parts 

which exist discretely similarly. 

[0090] 3-4. Explain the configuration of a CD player, then the configuration of CD 
player 30 which becomes the playback side of the dubbing system of the gestalt of 
this operation with reference to drawing 2 . in addition, a part [ in / since connection 
relation of the MD recorder / player 1. and CD player 30 in a CD-MD dubbing system 
is clarified in this drawing / MD recorder / player 1 ] ~ the block is shown. Moreover, 
duplication explanation Is avoided about a part [ finishing / explanation by drawing 1 / 
here ]. 

[0091] This dubbing system enables it to record the audio data reproduced with CD 
player 30 on a disk (MD) 90 per truck (program) at MD recorder / player 1 side. 
[0092] In CD player 30 as a regenerative-apparatus side, the roll control of the optical 
disk (CD: compact disk) 91 is carried out to CLV (constant linear velocity: constant 
linervelocity) by the spindle motor 32. The optical head 33 has the light sensing 
portion to which the outgoing radiation light of semiconductor laser and 
semiconductor laser which is not illustrated besides objective lens 33a and the biaxial 
device 34 reflects in on the front face of the above-mentioned optical disk, and 
receives the reflected light. The biaxial device 34 is formed with the coil for focuses 
which drives objective lens 33a in the direction which attaches and detaches to an 
optical disk 91, and the coil for tracking which drives objective lens 33a to radial [ of 
an optical disk 91 ]. Moreover, the optical head 33 whole Is made it is large and 
movable by the thread device 35 radial [ of an optical disk 91 ]. The reflected light 
information detected In the light sensing portion in the optical head 33 is supplied to 
RF amplifier 36. and after current-electrical-potential-dHference conversion is 
carried out, matrix data processing is performed, and a RF signal is also generated 
while focal error signal FE and the tracking error signal TE are generated. The RF 
signal which is a regenerative signal is extracted as quantity of light information at the 
time of irradiating a laser beam on a disk 91. 

[0093] After focal error signal FE and the tracking error signal TE which were 



generated by RF amplifier 36 are carried out in phase compensation and gain control 
in the servo circuit 37, they are impressed to the coil for focuses and the coil for 
tracking of the biaxial device 34 through drive amplifier (not shown). Furthermore, 
from the tracking error signal TE, a thread error signal is generated through LPF (low 
pass filter) in the servo circuit 37, and it is impressed by the thread device 35 through 
thread drive amplifier (not shown). Furthermore, by the digital disposal circuit 38, 
binary-izing, EFM recovery, and CIRC error correction processing are performed, and, 
as for the RF signal generated by RF amplifier 36, the digital audio signal as playback 
data is extracted. Moreover, in a digital disposal circuit 38. the spindle error signal for 
carrying out the roll control of the disk based on the EFM signal made binary is 
generated, and it is impressed by the spindle motor 32. Furthermore, at a digital 
disposal circuit 38. a playback clock is generated in operating a PLL (Phase Locked 
loop) circuit based on the EFM signal made binary. Moreover, the actuation in the 
servo circuit 37 and a digital disposal circuit 38 is controlled by the system controller 
41. 

[0094] The digital audio signal outputted from a digital disposal circuit 38 is used as 
the digital transmission data according to the predetermined transmission format 
which added the control code, the error correction code, etc. in the digital interface 
section 40 for transmission, and a transmitting output is carried out from an output 
terminal 42. This transmit data is supplied to the digital interface section 25 through 
the input terminal 21 of MD recorder / player 1. 

[0095] Here, although the specification of a digital transmission format that the digital 
interface section 40 by the side of a CD player and the digital interface section 25 by 
the side of MD recorder / player 1 correspond is not limited especially as this 
invention, IEEE1394 shall be used for it as stated also in advance here. Since it 
becomes possible to transmit through between the digital interface section 40 by the 
side of a CD player, and the digital interface section 25 by the side of MD recorder / 
player 1 in an IEEE1394 interface (for example, the control signal between devices 
etc.), the configuration for the communication link of the control signal through a 
terminal 44 (CD player side) and a terminal 26 (MD recorder side / player 1 side) is 
omissible. Conversely, if it is the configuration of transmitting digital data according to 
a digital audio interface using an optical fiber cable etc. with a lightwave signal, for the 
communication link of a control signal, the configuration for two-way communication 
will be needed through a terminal 44 and a terminal 26. 

[0096] Moreover, the digital audio signal outputted from a digital disposal circuit 38 
branches, and is supplied also to D/A converter 39. In D/A converter 39, the inputted 



digital audio signal is changed into an analog audio signal, and it supplies from an 
output terminal 43 to the input terminal 17 of the MD recorder 1. 
[0097] Various keys (handier) for a user to control the actuation about the various 
playback actuation in CD player 30 concerned etc. at least are prepared in the control 
unit 47. In this control unit 47, the command signal according to a key stroke is 
outputted to a system controller 11. In addition, the predetermined handler which 
enables control to MD recorder / player 1 depending on a system configuration may 
be prepared. When actuation is performed to the handler corresponding to such MD 
recorder / a player 1 . this command signal will be transmitted to the system controller 
1 1 by the side of MD recorder / player 1 by control of a system controller 41. 
[0098] The system controller 11 in CD player 30 performs control processing to each 
functional circuit section in CD player 30 in order to perform various playback 
actuation in CD player 30. Control processing to obtain the actuation according to the 
command transmitted from the above-mentioned control unit 47 is also included in 
this. 

[0099] Moreover, in CD player 30 shown in this drawing, as it bundles with a broken 
line and is shown, the timer section 46 and the HCMS managed table 45 can be formed 
to a system controller 1 1. This timer section 46 and the HCMS managed table 45 are 
also used for HCMS management, and are made the same as functionally as the timer 
section 28 and the HCMS managed table 29 which are prepared in MD recorder / 
player 1 previously shown in drawing 1 . 

[0100] However, as it states as an example later, when performing HCMS management 
using the timer section 28 and the HCMS managed table 29 which are prepared in MD 
recorder / player 1, the timer section 46 and the HCMS managed table 45 in CD 
player 30 may be omitted. And when performing HCMS management by the CD player 
30 side, the above-mentioned timer section 46 and the ISRC managed table 45 are 
needed. In addition, the timer section 28 and the HCMS managed table 29 of MD 
recorder / player 1 may be omitted in this case. 

[0101] Moreover, at the time of dubbing actuation, processing which records the 
digital audio signal or analog audio signal transmitted from CD player 30 on MD90 is 
performed by the MD recorder 1 which becomes a recording apparatus side. When 
recording the analog audio signal which the analog transmission was carried out and 
was supplied to the input terminal 1 7 on a disk 90, as drawing 1 explained, the analog 
audio signal is changed into a digital audio signal with A/D converter 18. and is 
inputted into audio compression / elongation encoder decoder 14. And record 
processing explained by drawing 1 is performed. In this case. the analog audio signal 



supplied to the input terminal 17 is supplied also to the silent detection section 22, 
and detection of the silent condition beyond the predetermined time (for example, 
about 2 seconds) as audio level is performed. This detecting signal is supplied to a 
system controller 1 1 as information which shows change (between music and music) 
of the program of the supplied analog audio signal. Although the silent section for 
about 3-5 seconds is prepared in the usual CD between music, the silent detection 
section 22 is detecting such a silent part, and is taken as change of a program number. 
[0102] On the other hand, when digital transmission data are supplied to an input 
terminal 21, processing is performed in the digital interface section 25. Here, as the 
digital interface section 25 corresponding to the above-mentioned IEEE1 394 interface, 
as shown, for example in drawing 2 , it has IEEE encoder / decoder block 25d. and time 
code extract section 25a. U bit extract section 25b. and logical circuit 25c. and is 
constituted. 

[0103] The playback digital audio data in which encoding processing was carried out 
by the digital interface section 40 by the side of CD player 30 and which were 
transmitted according to the specification of an IEEE1394 interface are first received 
in an IEEE encoder / decoder block 25d in the digital interface section 25 of MD 
recorder / player 1. In this case, decoding is performed about the data received in an 
IEEE encoder / decoder block 25d, the digital audio data DAU containing a sub-code 
are extracted, and it is supplied to U bit extract section 25b and time code extract 
section 25a. In addition, if necessary data other than digital audio data, such as a 
command for remote control in the received data, are contained, he is trying to 
transmit this to a system controller 11 in an IEEE encoder / decoder block 25d. 
[0104] In above-mentioned U bit extract section 25b, U bit data which are the flags 
which show change (change of music) of a program are extracted from the inputted 
digital audio signal. Moreover, in time code extract section 25a, the time code data 
which extract playback elapsed time from the inputted digital audio signal are 
extracted. 

[0105] A logical circuit 41 performs logical operation of the output of U bit extract 
section 25b and time code extract section 25a. From U bit extract section 25b and the 
output of time code extract section 25a. logical circuit 25c can generate the signal 
which shows change of the program of the digital audio signal transmitted from a 
playback side, and can supply it now to a system controller 11. Although the 
performance elapsed time for every program is extracted from the digital data 
transmitted by time code extract section 25a. a logical circuit 41 can take the logical 
operation of that performance elapsed time became - 00 minutes and 01 seconds and 



U-bit change information, and can generate the detecting signal of program change 
etc. In addition, the detecting signal of program change may be generated only using 
the detection result in U bit extract section 25b, silent detection is performed like 
analog recording, and it is very good in logical operation with U-bit change information. 
[0106] About the transmitted digital audio signal, it is inputted into audio compression 
/ elongation encoder decoder 14 from the digital interface section 25, and record 
processing explained by drawing 1 is performed. 

[0107] In addition, the configuration of the digital interface section 25 corresponding 
to the IEEE1394 interface shown in this drawing 2 is an example to the last, and. 
otherwise, is considered. For example, the sub-code information which there is not 
not necessarily, for example, was decoded by the transmitting side can be changed 
into the command according to an IEEE1394 interface, and it can transmit, and also in 
a receiving side, the need of using a format of the digital audio interface explained by 
drawing 1 1 - drawing 13 when adopting an IEEE1394 interface can'be constituted so 
that the processing which answered this command may be possible. However, digital 
audio data shall be transmitted on account of explanation here using an IEEE1394 
interface by format of the digital audio interface explained by drawing 1 1 - drawing 13 . 
[0108] By the way, if it is in the CD-MD dubbing system of the gestalt of this 
operation explained so far, the so-called IX dubbing which records the audio data 
reproduced by the CD player 30 side by 1 usualX by MD recorder / player 1 side is 
enabled. Moreover, high-speed dubbing which records the audio data reproduced by 
predetermined **** more nearly high-speed than IX to the CD player 30 side by MD 
recorder / player 1 side is also enabled. 

[0109] In IX dubbing, CD player 30 carries out the rotation drive of CD91 with the 
CLV rate of IX, reads data, and performs regenerative-signal processing with the 
processing speed (clock frequency) corresponding to IX, for example, outputs it to 
MD recorder / player 1 through a digital interface. Moreover, in case it outputs by the 
analog audio signal, digital audio data are changed into an analog signal with D/A 
converter 39, and it is made to be outputted by the processing speed corresponding 
to IX. 

[0110] It sets to MD recorder / player 1 side, and they are signal processing (when 
inputted as an analog signal), such as compression processing, for example by the 
processing speed (clock frequency) of 1 X. A/D-conversion processing — containing 
— an input signal — receiving ~ giving — buffer memory 1 3 — receiving : — 0.3 
Mbit/sec While writing in data at a transfer rate It responds to the accumulated dose 
of buffer memory 1 3, and is 1 .4 Mbit/sec. Read-out is performed from buffer memory 



13 at a transfer rate, for example, it writes in one cluster of data to MD90 at a time. 
[0111] On the other hand, in performing high-speed dubbing, in CD player 30. a 
predetermined twice rate more nearly high-speed than IX is set up, the rotation drive 
of CD91 is carried out according to this, data are read, and the processing speed 
corresponding to this set-up double rate performs regenerative-signal processing, for 
example, it outputs to MD recorder / player 1 through a digital interface. Signal 
processing, such as compression processing (when inputted as an analog signal. 
A/D-conversion processing is also included), is performed to an input signal with the 
processing speed corresponding to the double rate set to MD recorder / player 1 side, 
for example. And to buffer memory 13. data are made to write in a **** value at the 
transfer rate of N. then O.SxN (Mbit/sec). And according to the accumulated dose of 
buffer memory 13. read-out is performed from buffer memory 13. for example. It 
writes in one cluster of data to MD90 at a time also in this case. In addition, the 
read-out rate from the buffer memory 13 at the time of high-speed dubbing changes 
with set-up double rates. That Is. a double rate Is comparatively low. and to the 
transfer rate of O.SxN (Mblt/sec). If 1 .4Mblt/sec which is the transfer rate of read-out 
Is fully high-speed, what Is necessary is just made to perform data read-out and the 
writing to MD90 with the rate of 1.4 Mbit/sec. On the contrary, what is necessary Is 
for a double rate to be comparatively high, and just to set up the read-out rate to the 
buffer memory 13 more nearly high-speed than this, and the rotation drive rate of 
MD90 corresponding to this, if it Is in a condition 1.4 Mbit/sec which is the transfer 
rates of read-out becomes a low speed to the transfer rate of O.SxN (Mbit/ sec) rather 
than is [ or ] fully high-speed. Thus, with the gestalt of this operation, the usual IX 
dubbing and high-speed dubbing by the predetermined twice rate are enabled. The 
system controller 41 of CD player 30 carries out adjustable control of the setup of the 
clock frequency of the disk rotation drive rate in CD player 30. and a 
regenerative-signal processor, and control for this is one of these, and when the 
system controller 11 of MD recorder / player 1 carries out adjustable control of the 
setup (if required disk rotation drive rate) of the clock frequency of the 
regenerative-signal processor in MD recorder / player 1. it becomes realizable. 
Moreover, if it is defined as the ability transmitting and receiving a 
command/response for a system controller 11 and a system controller 41 to direct a 
dubbing rate through a digital interface, actuation of a setting switch of IX dubbing 
and high-speed dubbing, synchronous playback, record, etc., etc. will also be realized 
easily. 

[0112] Furthermore, if It is in dubbing record of the gestalt of this operation. It Is 



supposed by having buffer memory 13 and a changer device in MD recorder / player 1 
that it is possible to perform the so-called seamless record which records on the 
contents of record by [ as there being no lack ] ranging over two or more disks (MD). 
That is. if dubbing to a certain MD90 is completed, read-out of the record data from 
buffer memory 13 will be stopped. Compression signal processing of the audio data 
supplied from CD player 30 on the other hand and the are recording actuation to 
buffer memory 13 are made to continue. And MD90 which the above-mentioned 
dubbing ended is contained to a stocker 101. following MD90 is newly chosen from a 
stocker 101. and it transports to a record playback location. And when the set of 
MD90 to this record playback location is completed, read-out of the data from buffer 
memory 13 is made to resume. Thereby, unless buffer memory 13 overflows, the audio 
data which are with previous MD90 and following MD90. and break off by the contents 
of record and which are not are recorded. 

[0113] In such a configuration, MD90 which record ended can be contained to a 
stocker 101, and disk-swapping actuation of arranging MD which should record on a 
degree to a record refreshable location can be performed automatically. Therefore, if 
the stocker 101 is loaded with the disk of two or more sheets which should carry out 
seamless record beforehand, seamless record is not performed automatically and has 
the merit of it becoming unnecessary for a user to work disk-swapping etc. especially 
during seamless record. 

[01 14] Moreover, it does not have a stocker as a configuration for enabling seamless 
record. For example, it can set at least to the record playback unit 102 shown in 
drawing 1 . So that it has two or more configurations as a disk drive system, and. 
record data may be recorded on the disk with which other disk drive systems were 
loaded, if record on the disk with which a certain disk drive system was loaded is 
completed Constituting so that the signal path of the record data inputted to a disk 
drive system may be switched is also considered, although such a configuration is also 
included as this invention — in this case — at least — a disk driver — further — as 
[ a part of ] a record signal-processing system — since it will be necessary to have 
two or more configurations, it becomes disadvantageous in respect of the increment 
in component part mark, a cost rise, etc. On the other hand, with the gestalt of this 
operation, since seamless record is realizable with a stocker 101, one disk drive 
system, and a record signal-processing system, smaller components mark and low 
cost-ization are attained. Moreover, it will end with simple processing in which 
read-out of the data from buffer memory 13 is stopped during disk-swapping also as 
control processing for it. 



[01 15] 4. When a user performs high-speed dubbing frequently about the same CD or 
the same musical piece (truck) as the conventional example also described although 
high-speed dubbing by predetermined **** is enabled in the gestalt of this operation 
so that explanation of the example former of HCMS management activities may show, 
a possibility of infringing on copyright across the usual private use range arises. For 
this reason, if it is in the MD-CD dubbing system of the gestalt of this operation, 
protection of copyright is achieved by giving a limit on the occasion of high-speed 
dubbing according to a convention of HCMS in the musical piece (truck) unit used as 
the candidate for sound recording. That is, it is constituted so that HCMS 
management may be performed. Although mentioned above, if it states for the check, 
it is specified "it forbids the following high-speed dubbing for at least 74 minutes after 
the time of the truck as a musical piece which carried out high-speed dubbing once 
starting high-speed dubbing of each truck" in HCMS. 

[01 16] It is there, next suppose that the example of HCMS management activities of 
the gestalt of this operation is described. Next, the case where ISRC in the .mode 3 
previously shown in drawing 9 (c) is used as HCMS management activities illustrated 
concretely is mentioned as an example. Moreover, these HCMS management 
activities shall be performed using the timer section 28 and the HCMS managed table 
29 with which MD recorder / player 1 is equipped. 

[0117] Although subcoding of the Q channel data previously shown in the audio data 
reproduced from CD at drawing 9 (a) - (c) is carried out In case high-speed digital 
dubbing is performed by the MD-CD dubbing system of the gestalt of this operation 
Since it is transmitted to MD recorder / player 1 side with audio data, this Q channel 
data can also identify the contents of this Q channel data at MD recorder / player 1 
side. Then, if high-speed dubbing of the musical piece as a certain truck is started at 
MD recorder / player 1 side. ISRC in the mode 3 shown in drawing 9 (c) will be 
detected from the Q channel data obtained at this time. 

[01 18] And when there are no ISRC and match by which this ISRC is stored [ ****** ] 
in the current HCMS managed table 29 when ISRC is detected, this ISRC is stored as 
a truck ID to the HCMS managed table 29. The structure of this HCMS managed table 
29 is shown in drawing 14 . 

[01 19] Here, two or more predetermined timers shall be stored in the timer section 28. 
And when Truck ID is newly stored to the HCMS managed table 29 as mentioned 
above, one timer made intact in the timer section 28 is chosen and started to this 
truck ID stored newly, the timer time amount for 74 minutes is set up uniformly, for 
example after this starting time, once the timer in this timer section 28 is started in 



this case, it will be alike and it will operate so that it may clock by [ as counting down 
from 74 minutes ] (as it counts up, you may make it clock from 0 minute to 74 minutes 
conversely). And the timer ID supposed that the started timer is given to the truck ID 
stored newly is made to match and hold so that correspondence with the truck ID 
stored newly as mentioned above and the timer started in connection with this may be 
obtained in the HCMS managed table 29, as it is shown in drawing 14 . In the HCMS 
managed table 29, the storing field (No.1-No.n) which matched such Truck ID and 
Timer ID is prepared according to timer several n as the timer section 28. 
[0120] moreover, the timer corresponding to the truck ID stored in the HCMS 
managed table 29 — the time check for 74 minutes — when it goes through time 
amount and is set to "0",' the information on the truck ID and the timer ID 
corresponding to this is cleared, and is deleted from the HCMS managed table 29. With 
the gestalt of this operation, it does in this way and the HCMS managed table 29 is 
created. 

[0121] And while you are carrying out high-speed dubbing of a certain truck here, 
suppose that the truck ID (ISRC) made the same as that of ISRC detected by MD 
recorder / player 1 side was already stored to the HCMS managed table 29. In this 
case, in MD recorder / player 1 . the record of a truck which is carrying out current 
high-speed dubbing is stopped after the detection time of this ISRC. That is, about 
the truck which has ISRC as a truck ID stored in the HCMS managed table 29, and 
congruous ISRC(s). it operates so that record may be forbidden. Although it is the 
time amount taken to carry out playback initiation of the playback of a certain musical 
piece (truck) in a CD player side at the time of high-speed dubbing, and to detect 
ISRC to MD recorder / player 1 side here For example, although it will be based also 
on an actual double rate since 75 subcoding block is equivalent to 1X o'clock at about 
1 second if ISRC which is Q channel data in the mode 3 assumes that it is surely 
contained once in a 100 subcoding block Within 1 second, it can detect almost 
certainly. 

[0122] Moreover, in the HCMS managed table 29. if timer time amount expires, since 
that truck ID is cleared, if it goes through this timer time amount, record can perform 
high-speed dubbing again about the truck which has the same ISRC as this truck ID, 
without being forbidden. 

[0123] Thus, if it is in the g;estalt of this operation, even if it is going to perform 
high-speed dubbing again after this about the truck which performed high-speed 
dubbing once in the time amount of the above-mentioned timer time amount (for 
example, 74 minutes), when ISRC is detected, the record by the side of MD recorder / 



player 1 is stopped. That is. the action of carrying out high-speed dubbing of the truck 
which carried out high-speed dubbing again is forbidden to last time in the 
predetermined time corresponding to timer time amount, and he is trying to prevent 
infringement of the copyright by many same trucks being reproduced by this for a 
short time. 

[0124] In addition, the data of a truck may be recorded, although it is merely slight 
time amount by the time it may take about 1 second to detect ISRC from the audio 
data reproduced from CD, it judges it as the ban on high-speed dubbing by MD 
recorder / player 1 and it stops record actuation, as mentioned above. In such a case, 
if it constitutes so that the data of the truck recorded, for example by rewriting the 
contents of U-TOC at this time may be eliminated, for a user, unnecessary data will 
be deleted automatically and are desirable. 

[0125] Moreover, although ISRC is used as a truck ID in the above-mentioned 
example of HCMS management activities, information other than ISRC can be used as 
a truck ID. For example, the contents of TOC information of CD serve as a proper for 
every CD of the. Moreover, information, such as a truck number about each truck 
recorded on TOC and playback time amount, also becomes peculiar for every truck in 
it. Then, it is posisible to generate the truck ID which can specify a truck based on the 
information on this TOC. And even if based on the truck ID generated by doing in this 
way. HCMS management can be performed the same with having described above 
mostly. However, in this case, since Truck ID is generated based on TOC of CD, when 
a truck change is performed by CD player 30, it can constitute so that the truck ID of 
the truck which should be reproduced next may be transmitted from CD player 30 to 
MD recorder / player 1 . Therefore, before the need of detecting the data which should 
use ISRC as a truck ID from the playback audio data of CD in MD recorder / player 1 
like [ in the case of using as a truck ID ] with this configuration is lost and playback of 
the next truck is started [ for example, ] with CD player 30, it becomes possible to be 
made to judge whether high-speed dubbing is forbidden. 

[0126] Moreover, although it is made to perform HCMS management per truck if it is 
in the two above-mentioned examples, it is also possible to carry out package 
management by the medium unit on which the source of copy origin like CD was 
recorded as simpler technique. As mentioned above, the contents of TOC recorded on 
CD can be treated as peculiar information for every CD. Then, based on the contents 
of this TOC information, the disk ID in which discernment in CD unit is possible is 
generated. And it replaces with the truck ID explained previously, and HCMS 
management is performed using this disk ID. That is, whenever high-speed dubbing is 



performed, it replaces with Truck ID and the disk ID of the sound recording source is 
stored in the HCMS managed table 29 so that it may describe, for example in ( ) of the 
column of the truck ID of drawing 14 . Moreover, Timer ID is stored in the HCMS 
managed table 29 with this, and the timer of the timer section 28 specified by the 
timer ID is started. And for example, when it is going to perform high-speed dubbing 
about a certain CD, collating with the disk ID generated based on TOC of the CD and 
the disk ID stored in the HCMS managed table 29 is achieved, and if there is a disk ID 
in agreement, high-speed dubbing will be forbidden. On the other hand, if there is no 
disk ID in agreement, high-speed dubbing will be permitted. 

[0127] However, even if it only carried out high-speed dubbing of the truck Tri of a 
certain CD previously in this case since it became management in a disk unit for 
example, not only the truck Tri in the same CD but high-speed dubbing of the truck 
after the truck Tr2 which remains will be forbidden for 74 minutes after the 
high-speed dubbing initiation point in time of this truck Tri. 

[0128] Moreover, if it is the CD-MD dubbing system of the giestalt of this operation as 
stated also in advance, equipping CD player 30 with the timer section 46 and the 
HCMS managed table 45 can perform HCMS management by the CD player 30 side, a 
CD player 30 side — a HCMS pipe — to a ****** case, when playback of the truck 
which should forbid for example, high-speed dubbing is required, it will operate so that 
this demand may be canceled and playback of a truck may not be performed. 
[0129] In addition, as long as there is no need of hitting planning protection of 
copyrights as a gestalt of this operation, especially following the regulation of HCMS, 
timer time amount (prohibition time amount of high-speed dubbing) is not limited in 
the 74 above-mentioned minutes, and time amount longer than this or short time 
amount may be set up in consideration of an actual service condition, a copyright 
protective effect, etc. For example, setting up 3 minutes which is the performance 
time amount for this one truck as timer time amount is also considered that the 
performance time amount of one truck is about an average of 3 rninutes. 
[0130] 5. By the CD-MD dubbing system of the gestalt of fundamental concept book 
implementation of dubbing actuation of the gestalt of high-speed dubbing actuation 
5-1. book operation of the gestalt of this operation, actuation of making this record 
ranging over MD of two or more sheets, although the contents of CD of one sheet are 
dubbed can be automatically performed because MD recorder / player 1 has a 
changer function. That is; if it is having changed into the condition that the recordable 
remaining capacity on which MD which was recording until now can record CD 
playback data was lost, it exchanges for the following MD automatically and CD 



playback data of a continuation are made to record. In addition, such record actuation 
will also be called "record between disks" here. 

[0131] However, when high-speed dubbing accompanied by the record between disks 
described above as followed the regulation of HCMS simply is performed, continuing 
and recording the truck by which full inclusion was not carried out on MD-1 of the 
point to the following MD-2, as it illustrated by drawing 22 and drawing 23 as the 
former will be forbidden. 

[0132] Then, in the gestalt of this operation, it avoids that un-arranging [ which was 
described above ] arises by taking notionally the configuration explained by drawing 1 5 
below. The same dubbing actuation as the case where it is shown in drawing 22 (a) and 
(b) is shown in drawing 15 (a) and (b). That is. to MD-1, it is recorded on the last, 
without carrying out full inclusion of the truck Tr6. In such a case, with the gestalt of 
this operation, about the truck Tr6 by which full inclusion was not carried out to MD, 
as it is shown in the drawing 15 (a) bottom, it considers as the outside of a HCMS 
administration object, getting it blocked — for example, it is made to be treated like a 
truck Tr7 as a truck with which high-speed dubbing is not performed at all This 
becomes possible [ performing record by high-speed dubbing ] from the start of a 
truck Tr6 to the following MD-2 succeedingly, as shown in drawing 1 5 (c). 
[0133] And based on this view, as a gestalt of this operation, specifically, it 
constitutes so that it may become the high-speed dubbing actuation accompanied by 
record between disks, as it explains henceforth. 

[0134] 5-2. As a gestalt of truck unit mode and seamless mode book operation, it has 
"truck unit mode" and the "seamless mode" as a mode of operation of record 
between disks. "Truck unit mode" is the range which the record remaining capacity 
allows to previous MD. and the full inclusion of the data for one truck is surely made to 
be carried out. And the data for one truck surely record by [ as carrying out full 
inclusion ] similarly to the following MD. 

[01 35] Drawing 1 6 shows the example of record actuation by "truck unit mode." Here, 
a part of playback progress situation of CD is shown in drawing 16 (a). Moreover, in 
drawing 1 6 (b), the record actuation to MD-1 set to previous MD is shown, and the 
record actuation to MD-2 set to the following MD is shown in drawing 1 6 (c) at it. Here, 
in drawing 16 (b). it is shown in the place which recorded even the truck Tr5, for 
example to MD-1 that it will be in a condition [ that it is unrecordable henceforth ] as 
storage capacity of MD-1. That is, the condition that full inclusion of the next truck 
Tr6 cannot be carried out is shown by the storage capacity obtained after carrying out 
full inclusion of the truck Tr5. In such a case, in truck unit mode, when the full 



inclusion of a truck Tr5 to MD-1 is connpleted, the record over old MD-1 is stopped. 
And as the disk with which a record refreshable location is loaded is exchanged for 
MD-2 from MD-1 and it is shown in drawing 1 6 (c) to these MD-2. record is performed 
from the start of a truck Tr6. 

[0136] The record actuation by this "truck unit mode" is based on the concept of 
drawing 1 5 shown previously, for example. However, beforehand, as differing from the 
case of drawing 15 is shown in drawing 1 6 (b), it is made not to record by asking for 
the number of trucks which can be recorded perfect from the record possible capacity 
of MD about the truck with which it turns out that full inclusion is not carried out. And 
it shifts to the following MD and record is started at the beginning of the truck which 
did not record to MD of this point. For example, although you may make it make 
high-speed dubbing perform as it is according to the concept shown in drawing 15 . 
useless actuation of recording the truck Tr6 by which full inclusion is not carried out 
will be performed in this case until that record possible capacity is set to 'OV to MD-1. 
On the other hand, if it is dubbing actuation as "truck unit mode" shown in drawing 1 6 . 
it will become possible to shorten the time amount which the useless 
above-mentioned record actuation is omitted, for example, dubbing takes so much. 
Moreover, the time and effort of eliminating a truck like the truck Tr6 recorded, for 
example on MD-1 of drawing 23 (b) recorded too much by the editing operation which 
a user performs behind is also saved. 

[0137] Moreover, in the "seamless mode", the seamless record mentioned above 
performs record between disks. The example of record actuation by this "seamless 
mode" is shown in drawing 17 . Also in this drawing, a part of playback progress 
situation of CD is shown in drawing 17 (a). Moreover, in drawing 17 (b), the record 
actuation to MD-1 set to previous MD is shown, and the record actuation to MD-2 set 
to the following MD is shown in drawing 17 (c) at it. In the "seamless mode", as it is 
shown, for example in drawing 17 (b). CD playback data are recorded until the storage 
capacity of MD-1 becomes full. Here, it should be recorded to the location in the 
middle of the truck Tr6 shown as a division data location Pdv. And after doing in this 
way and completing record to MD-1, MD-2 and exchange are performed and record is 
started to these MD-2 from the data location just behind the division data location 
Pdv of a truck Tr6. By this, record will be performed as a truck Tr6 does not have lack 
in the contents of data between MD-1 and MD-2. 

[0138] However, as drawing 23 also explained as the former, since this truck Tr6 
serves as a HCMS administration object when record of a truck Tr6 is started to 
MD-1. in seamless record having performed high-speed dubbing according to the 



regulation of HCMS simply, high-speed dubbing of the continuation of a truck Tr6 can 
be carried out to MD-2. So. when dubbing by seamless record as a gestalt of this 
operation and full inclusion of the truck recorded at the end to previous MD is not 
carried out, it is made to regard it as the outside of a HCMS administration object 
about this truck by which full inclusion was not carried out. That is. the fundamental 
concept previously shown in drawing 1 5 is applied here. If it carries out like this, it will 
become possible to carry out high-speed dubbing of the remaining part of the truck by 
which full inclusion was not carried out to the following MD immediately at previous 
MD. That is. a problem is lost in any way to perform seamless record actuation 
illustrated to drawing 1 7 by high-speed dubbing. 

[0139] In addition, since it becomes a HCMS administration object, high-speed 
dubbing cannot be made to resume [ in the example shown, for example in drawing 1 6 
and drawing 17 ] for at least 74 minutes after the time of the high-speed dubbing 
being started about the truck with which high-speed dubbing was performed before it 
including the truck Tr5. if it states for the check. However, the usual IX dubbing can 
be performed satisfactory. 

[0140] 5-3. the processing actuation at the time of truck unit mode — suppose 
hereafter that explanation about each case ait the time of truck unit mode and the 
seamless mode is given as processing actuation in the case of performing high-speed 
dubbing there. In addition, as the above-mentioned was also carried out, a switch in 
truck unit mode and the seamless mode is enabled by setting up by actuation of **** 
by the user. 

[0141] First, processing actuation in case truck unit mode performs high-speed 
dubbing is explained with reference to drawing 1 8 and drawing 19 . The system 
controller 11 of MD recorder / player 1 performs processing shown in this drawing. 
[0142] For example, the basis in the condition that truck unit mode was set up, and 
the system controller 11 are standing by that a high-speed dubbing demand is 
obtained by processing shown in step SI 01 of drawing 18 . This high-speed dubbing 
demand is obtained according to the actuation for the high-speed dubbing initiation 
which the user performed to the control unit. And distinction of that the high-speed 
dubbing demand was obtained advances it to step SI 02. 

[0143] At step SI 02, processing for acquiring MD recordable residual time Trem about 
MD with which the CD total playback time amount Tsum about CD with which it is 
loaded now for high-speed dubbing, and the present record refreshable location are 
loaded is performed. The CD total playback time amount Tsum here means what 
summed up the playback time amount for every truck made applicable to dubbing 



among the trucks currently recorded on CD. For example, if it dubs from the first 
truck Tri by making it reproduce in order of a truck number to usual, since the 
candidate for dubbing will become from a truck Tr1 to the last truck, what summed up 
the playback time amount of each [ these ] truck serves as the CD total playback time 
amount Tsum. Moreover, if it reproduces in order of a truck number, for example from 
a truck Tr2, the grand total of each playback time amount from a truck Tr2 to the last 
truck will serve as the CD total playback time amount Tsum. Moreover, if it is the 
program mode which chooses a regenerative track and its order of playback as 
arbitration, for example by the user, the grand total of each of these selected trucks 
will serve as the CD total playback time amount Tsum. That is. the total data volume 
of the truck with which it is carried out from this as the candidate for dubbing, and 
playback is performed more is computed as time amount. 

[0144] And this CD total playback time amount Tsum is acquirable as follows. For 
example, based on the TOC information read from CD91 by which current loading is 
carried out, the system controller 41 of CD player 30 computes the CD total playback 
time amount Tsum. and is held. And by communicating with a system controller 41, the 
system controller 11 of MD recorder / player 1 reads the information on the 
above-mentioned CD total playback time amount Tsum. for example, writes it in 
RAM24, and is held. 

[0145] Moreover, MD recordable residual time Trem here should be shown in time in 
the record possible capacity in MD90. This MD recordable residual time Trem can 
calculate the amount of data (the number of sectors) of a free area from the contents 
of record of the U-TOC sector 0 of that MD, and can obtain the amount of data of this 
free area by carrying out time amount conversion. In addition, although it is necessary 
to read TOC from MD and to hold in memory in order to acquire MD recordable 
residual time Trem as mentioned above In the time of record between disks with 
read-out of TOC from this MD actual, for example Whenever it is loaded with MD90 to 
a record refreshable location, may be made to perform read-out from the MD90. and it 
sets for example, at the time of starting etc. Beforehand, in order to perform record 
between disks, TOC may be read from all MD90 with which the stocker 101 is loaded. 
[0146] And in the following step SI 03. it compares about the CD total playback time 
amount Tsum acquired as mentioned above and MD recordable residual time Trem. 
and distinguishes whether the relation of Tsum>Trem is materialized. 
[0147] When a negative result is obtained here, it will be said that the MD recordable 
residual time Trem is larger than the CD total playback time amount Tsum. That is. the 
full inclusion of ail the trucks reproduced from CD91 as a candidate for dubbing 



cannot be carried out to MD90 by which current loading is carried out, and record 
between disks needs to be performed. Then, the usual high-speed dubbing without 
record between disks is started by progressing to step S1 19 in this case. In addition, 
although high-speed dubbing is started by this step S119 being performed henceforth, 
as it stated previously. HCMS management is performed at this time. High-speed 
dubbing by processing of this step S1 19 is continued until it is distinguished that the 
truck playback by the side of CD was completed at step SI 20. And if it is 
distinguished that truck playback was ended by the CD side at step S120, it will 
progress to step SI 21 and a dubbing post process will be performed. That is. if old 
data write-in actuation is stopped and the need is after making the writing of the 
record data stored in buffer memory 13 complete, the necessary dubbing post 
process of updating TOC will be performed, and it will escape from this routine. 
[0148] On the other hand, when an affirmation result is obtained in previous step SI 03. 
it progresses to step SI 04. With the case where an affirmation result is obtained at 
step SI 03, the MD recordable residual time Trem is smaller than the CD total 
playback time amount Tsum. therefore it considers as the case where record between 
disks needs to be performed for recording all the trucks for dubbing. Therefore, step 
SI 04 or subsequent ones serves as processing for performing record between disks 
as "truck unit mode." 

[0149] In step SI 04, "truck several[ for record ] n" which is information required in 
order to perform record between disks as subsequent "truck unit modes" is 
computed. The number of the trucks for record here means the number of trucks 
which can be recorded perfect to the record possible capacity in current MD90 among 
the trucks used as the candidate for dubbing. 

[0150] Processing of step S204 is shown in drawing 19 . In drawing 19 . as it is first 
shown as step S201, initialization about each parameter (the CD total playback time 
amount Tsum and truck several [ for record ] n) is performed. Here, initialization is 
performed by setting up with Tsum=On=0. 

[0151] In the following step S202, processing for the order of playback to acquire the 
playback time amount Ts about the n+1 st trucks is performed among the trucks which 
should be reproduced from CD91 from this. For example, when processing of this step 
S202 is performed first, since it is n+1=1. the playback time amount Ts of the truck 
reproduced by the 1st of the beginning will be acquired. And in the following step S203, 
processing which adds the playback time amount Ts acquired as mentioned above to 
Tsum to the current CD total playback time amount is performed. That is, the 
operation expressed with Tsum=Tsum+Ts is performed and the value of the CD total 



playback time amount Tsum is updated. For example, it becomes Tsum=Ts when 
processing of this step S203 is performed first. 

[0152] At the following step S204. it distinguishes whether the relation of Tsum>Trem 
is materialized about the CD total playback time amount Tsum updated by the 
above-mentioned step S203 and MD recordable residual time Trem acquired at 
previous step S102. 

[0153] When the CD total playback time amount Tsum is made below into MD 
recordable residual time Trem and a negative result is obtained, it progresses to step 
S205, an increment is performed about the variable n as the number of the trucks for 
record, and it can be made to return to processing of step S202 in the 
above-mentioned step S204. Thus, the CD total playback time amount Tsum which 
integrated the playback time amount Ts of the truck for dubbing is acquired by 
processing of steps S202-S205 being repeated as long as a negative result is obtained 
at step S204. 

[0154] And although an affirmation result will be obtained at step S204 in a certain 
phase, this means having judged that even the truck reproduced by the n+lst is [ full 
inclusion ] possible to MD among the trucks for dubbing. Then, a system controller 1 1 
is progresising to step S206, and sets the variable as truck several[ for record ] 
current n as normal as truck several[ for record ] n obtained by the processing result 
of step SI 04. 

[0155] Explanation is returned to drawing 18 . If truck several [ for record ] n is 
computed by processing of step SI 04 as mentioned above, a system controller 1 1 will 
progress to step SI 05, and will be distinguished about whether truck several [ for 
record ] of these computed n is one or more. Here, when truck several [for record ] n 
was not one or more, i.e., it is distinguished that it is '0', it progresses to step S1 14 
mentioned later. With the case where truck several [ for record ] n is 0, it considers as 
the case where full inclusion of the truck reproduced more nearly first than this 
cannot be carried out, with the record possible capacity of MD 90 with which the 
present record playback location is loaded. On the other hand, if it is distinguished 
that truck several [ for record ] n is one or more, it will progress to step SI 06. In this 
case, if it is the record possible capacity of MD90 with which the present record 
playback location is loaded, record of at least 1 truck will be possible. 
[0156] The high-speed dubbing actuation as "truck unit mode" is made to start at 
step SI 06. If it is at the time of the high-speed dubbing actuation under this "truck 
unit mode", it initializes with m= 0 about counted value [ of this counter ] m using the 
general-purpose counter it is supposed, for example in the following step SI 07 that it 



has in a system controller 1 1 . Counted value m in this case shows the number of 
trucks of CD with which playback is performed henceforth. 

[0157] If it continues, it is distinguished whether CD playback was first completed by 
step SI 08. Here, if an affirmation result is obtained, it will be made to progress to the 
dubbing post process of step SI 21, but when a negative result is obtained because 
playback of CD is continuing, it progresses to step SI 09. In step SI 09, it is 
distinguished whether the truck change was performed as CD playback actuation. In 
addition, if it restricts when it results in this step SI 09 first, it distinguishes whether 
playback of the first truck was started as existence of a truck change. The existence 
of this truck change can be distinguished based on the sub-code inserted in the 
playback data of CD. or the detection result of silent detection, as mentioned abovie. 
for example. And unless a truck change is performed, it can be made to return to step 
SI 08. but if it is distinguished that the truck change was performed, it will progress to 
step S1 10. 

[0158] In step S1 10. processing for registering into the HCMS managed table 29 the 
truck with which dubbing to MD90 is henceforth started by truck change is performed. 
As drawing 14 explained this registration procedure previously, it shall be performed, 
and it shall perform registration to the HCMS managed table 29 here according to the 
dubbing initiation timing to MD. 

[0159] Counted value m is incremented in the following step S1 1 1 . And in the following 
step S1 12. it distinguishes whether the relation of m>n is materialized about current 
counted value m and truck several[ for record ] n computed at step SI 04. Here, when 
a negative result is obtained, the truck by which full inclusion should be carried out to 
MD will remain. Then, in this case, as it is shown in step S1 1 3, continuation of dubbing 
is determined, and it can be made to return to processing of step SI 08. 
[0160] Thus, actuation of making into a HCMS administration object the truck which 
the truck reproduced from CD one by one to MD is recorded, and is recorded 
corresponding to the timing at the time of the recording start by processing to step 
SI 08 - step S113 being repeated is performed. 

[0161] And playback of the truck of the number corresponding to truck several [ for 
record ] n is completed, and it presupposes that the distinguished phase was reached 
that the truck change on the truck which should be first recorded on the following MD 
in step SI 09 corresponding to this was performed, in this case — first — the following 
step S1 10 — setting — the above — processing which makes the truck which should 
be first recorded on the following MD a HCMS administration object is performed, and 
counted value m is incremented in continuing step S1 11. And at this time, an 



affirmation result will be obtained in step S1 12. 

[0162] When an affirmation result is obtained in step S1 12, a system controller 11 
judges first whether other MD is contained in the stocker 101 in step S114. The 
receipt situation of MD in a stocker 101 is made possible [ recognizing with a system 
controller 11]. And when it is checked that the disk on which record is not for 
example yet performed by old record between disks exists, it progresses to step S1 15, 
[0163] In step S1 15, for example,. it waits to complete a data store to the termination 
location of the last truck to old MD, and a data store is stopped. And in the following 
step S1 16, it replaces wjth MD to which record was performed until now, and control 
is performed so that a record refreshable location may be loaded with the following 
MD. That is, disk-swapping is performed, in addition — although playback initiation of 
the data of the next truck may already have been carried out by the CD side at this 
time, since he is trying to once accumulate in buffer memory 13 with the gestalt of 
this operation recording this data, unless this buffer memory 13 overflows — the 
above — the data of the next truck are not missing 

[0164] And when it is distinguished that the above-mentioned disk-swapping was 
completed, it can be made to return to processing of step S102 in step S1 17. When it 
returns to step S102 through the above-mentioned steps S115-S117, in step S102, 
recarrying out the acquisition about the CD total playback time amount Tsum and MD 
recordable residual time Trem will be performed. That is, the CD total playback time 
amount Tsum according to the remaining truck totals in which playback is performed 
is acquired from this as a candidate for dubbing. Moreover, about MD recordable 
residual time Trem, it about MD90 with which the record refreshable location was 
newly loaded by processing of previous step S1 1 6 is computed. 

[01 65] Thus, after passing through steps SI 1 5-S1 1 7 from step S1 1 4, as long as MD90 
which has the record possible capacity in which at least one truck can be perfect 
mentioned to a stocker 101 because the processing after step SI 02 is made to be 
performed again is contained, while performing record between disks as truck unit 
mode, high-speed dubbing is continued as a dubbing rate. 

[0166] On the other hand, although the truck which should still be reproduced from 
CD remains, other MD is not contained by the stocker 101, but when a negative result 
is obtained in step S114, it progresses to step S1 18. Be made to let the truck where 
the time of dubbing initiation is performed by processing of step 81 10 corresponding 
to the timing of the truck change by the CD side be a HCMS administration object in 
the above-mentioned processing actuation. Therefore, in step S1 14, when it is judged 
that subsequent records between disks cannot be performed, unless it makes into the 



outside of an administration object the truck which became a HCMS administration 
object by processing of the last step SI 10. in spite of, as for this truck, not performing 
high-speed dubbing to MD at all, high-speed dubbing will be henceforth forbidden for 
74 minutes. Then, when a negative result is obtained in step S114, after clearing the 
truck registered into the HCMS managed table 29 by processing of the last step S1 10 
by step S1 18, it shifts to the dubbing post process in step SI 21. 
[0167] Processing actuation in case the processing actuation at the time of the 5-4. 
seamless mode, then the seamless mode perform high-speed dubbing is explained 
with reference to drawing 20 . The system controller 1 1 of MD recorder / player 1 also 
performs processing shown in this drawing. 

[01 68] The system controller 1 1 is standing by that a high-speed dubbing demand is 
obtained first also here by processing shown in step S301 . And distinction of that the 
high-speed dubbing demand was obtained advances it to step S|302. 
[0169] At step S302, processing for acquiring the CD total playback time amount 
Tsum and MD recordable residual time Trem is performed like step SI 02 of drawing 
18 . Moreover, also in the following step S303, like step SI 03 of drawing 18 . it 
compares about the CD total playback time amount Tsum and MD recordable residual 
time Trem, and distinguishes whether the relation of Tsum>Trem is materialized. 
[0170] It is made to progress to processing of step S317 when a negative result is 
obtained here. Since processing of step S318 following step S317 and this is 
considered as the processing for performing the usual high-speed dubbing without 
record between disks as well as processing of step S1 19 of drawing 18 , and step 
SI 20. detailed explanation here is omitted. And when having ended CD playback at 
step S318 is distinguished, it progresses to step S319. a dubbing post process is 
performed, and it can be made to escape from this routine. The dubbing post process 
of this step S319 may also be considered as the dubbing post process of step SI 21, 
and the same processing. 

[0171] Moreover, when an affirmation result is obtained in previous step S303, it 
progresses to step S304 and the high-speed dubbing actuation as the "seamless 
mode" Is made to start. That is, when record between disks is performed henceforth, 
it is with previous MD and the following MD, and it is made to be given in a continuity, 
as there is no lack in the contents of record. 

[01 72] After high-speed dubbing is started as mentioned above, it is distinguished first 
whether CD playback was completed by step S305. Here, if an affirmation result is 
obtained, it will be made to progress to the dubbing post process of step S319, and, on 
the other hand, a negative result will be obtained, and when playback of CD is 



continuing, it progresses to step S306. In step S306, it is distinguished whether the 
truck change was performed as CD playback actuation. In addition, if it restricts also 
in this case when it results in step S306 first, it distinguishes whether playback of the 
first truck was started as existence of a truck change. 

[01 73] In step S306, when there was no truck change and it is distinguished, it is made 
to progress here to step S307. The data store as dubbing is made to continue in 
seamless record until the record possible capacity of MD is set to '0'. Then, it has 
distinguished whether it changed into the condition that MD recordable residual time 
Trem is set to '0' by processing of this step S307 during record that is, it is 
distinguished whether it resulted in the condition that the until [ record 
possible-capacity full ] data store of MD was performed. And when it is distinguished 
that the record possible capacity of MD still remains, it progresses to step S309, 
continuation of dubbing is determined, and it can be made MD recordable residual time 
Trem not be '0' in this step S307, i.e.. to return to step S305. On the other hand, it is 
distinguished that MD recordable residual time Trem is '0', and when carried out to the 
data store to MD having become impossible more than this, it progresses to the 
processing after step S310. 

[0174] Moreover, in previous step S306, when it is distinguished that the truck change 
was performed, in step S308, the truck with which dubbing to MD90 is henceforth 
performed by this truck change is registered into the HCMS managed table 29. And it 

returns to step S305 through step S309. 

[0175] In step S307 described previously, when it is distinguished that it is in the 
condition supposed that the record possible capacity of MD was lost, a system 
controller 11 progresses to step S310. At step S310, it judges whether other MD is 
contained in the stocker 101 like step S1 14 of previous drawing 18 . And if the 
affirmation result was obtained, processing of steps S311-S313 is performed, and it 
can be made to return to processing of step S302. They are the same as steps 
S115-S117 of drawing 18 , and when it returns to step S302 through steps 
S311-S313, it is the same as that of step SI 02 of drawing 18 that acquire the CD 
total playback time amount Tsum according to the remaining truck totals, and MD 
recordable residual time Trem about MD90 with which the record refreshable location 
was newly loaded is acquired of these steps S311-S313. 

[0176] It is made not to grow into a HCMS administration object as a result according 
to such processing until high-speed dubbing of the continuation is carried out to 
following MD90 and the truck by which high-speed dubbing was carried out to the 
middle at previous MD90 results in full inclusion. That is, ranging over two or more MD. 



it is supposed that it is possible to carry out high-speed dubbing of the one truck. 
However, since step S308 which is processing for registering with a HCMS managed 
table is performed according to the timing of the truck change by the side of CD, i.e., 
the timing of high-speed dubbing initiation of a truck, as for the timer count of HCMS 
management, a count is performed from the time of high-speed dubbing initiation 
proper. If it puts in another way, the count is performed proper [ the timer of the 
HCMS management about the truck by which high-speed dubbing was carried out as 
mentioned above ranging over two or more MD 3 from the time of high-speed dubbing 
initiation. 

[0177] On the other hand, other MD is not contained by the stocker 101. but when a 
negative result is obtained at step 8310. it progresses to the processing after step 
S314. In step S314, although a necessary dubbing post process is made to be 
performed, processing of the following steps S315 and 8316 is made to be performed 
as part of a dubbing post process especially in this case. 

[0178] When a negative result is obtained at step 8310 and dubbing is ended, in MD 
which was performing former record, the last truck is in the condition of having been 
recorded to the middle, without carrying out full inclusion. And this truck serves as a 
HCMS administration object by processing of the last step 8308. For example, putting 
in order the truck with which dubbing was ended as it was. without [ such ] being 
recorded only to the middle as a HCMS administration object has high-speed dubbing 
performed for a user, even if it is not satisfactory and is less than for 74 minutes. So, 
with the gestalt of this operation, it eliminates from the HCMS managed table 29 
about the truck made applicable to dubbing at the last by processing of step 831 5. 
[0179] And the processing for eliminating from MD which was recording until now also 
performs further the truck by which dubbing record was carried out at the last by 
processing of the following step 8316 in this case. Moreover, although the last truck 
was recorded by that had fairly little some record possible capacity of the MD which 
considered as the case where a negative result is obtained at step 8310. for example, 
was recording until now etc. over two or more MD, also when saying that the truck of 
this last was finished as a result, without the ability carrying out full inclusion, it ****s. 
For this reason, at the above-mentioned step 8316. the truck of this last is eliminated 
by rewriting TOC about all the MD on which the truck of the last by which full 
inclusion was not carried out is recorded among MD contained at MD recorder / 
player 1 side. Thus, about the truck of the last by which full inclusion was not carried 
out. the time and effort which eliminates this truck by the editing operation of the user 
from after can be saved by eliminating. 



[0180] By the way. if it was in the above-mentioned explanation, the configuration on 
condition of there being a prohibition regulation about high-speed dubbing was 
explained however ~ for example, the thing for which a limit will be given also, for 
example to the usual IX dubbing if the thing at the time of aiming at protection of 
copyright etc. is considered without being bound by the protection-of-copyrights 
regulation which will appear in the future, or the regulation of HCMS ~ it is ~ being 
appropriate — ** — it is carried out. The copy management system according to the 
regulation of getting it blocked, for example, "it not being concerned with a dubbing 
rate but forbidding the next dubbing for at least 74 minutes after the tipne of the truck 
as a musical piece made dubbing once starting dubbing of each truck" is also 
considered. 

[0181] The configuration as the above-mentioned gestalt of operation can respond 
also to such a copy management system. If the configuration of the basis of a copy 
management system which was got blocked, for example, gave the limit about IX 
dubbing, and the gestalt of this operation explained by drawing 15 - drawing 20 is 
applied also at the time of IX dubbing, the effectiveness as this invention will be 
acquired. 

[0182] Moreover, it is not limited to the configuration as a gestalt of the operation 
described so far as this invention. For example, although the dubbing system by MD 
recorder / player, and the CD player is mentioned if it is in the gestalt of the 
above-mentioned implementation, this invention is applicable also to the dubbing 
system equipped with the record or the regenerative apparatus corresponding to tape 
media by two or more MD recorder / players, such as others, DAT, a tape cassette 
recorder, etc. [ system / dubbing ] moreover — for example, the management by the 
copy management system — possible — it is even ~ if it carries out, as the sound 
recording source by which dubbing record is carried out, it will not be limited to the 
audio data reproduced from media, and the audio data received with tuners, such as a 
radio tuner and digital satellite broadcasting, will be considered in the future. 
[0183] 

[Effect of the Invention] As explained above, this invention is constituted by the 
program which was not able to finish carrying out full inclusion at a dubbing place 
record medium so that it may remove from the candidate for prohibition of high-speed 
dubbing or regular ** dubbing, when high-speed dubbing or regular ** dubbing 
covering a principle and predetiermined time shall be forbidden about the program 
(truck) recorded by high-speed dubbing or regular ** dubbing to the dubbing place 
record medium (MD). Thereby, it enables a user to record time amount on a dish to 



the dubbing place record medium which prepared for a certain dubbing place record 
medium at the degree the program which was not able to finish carrying out full 
inclusion. That is, it becomes possible to dub the sound recording source almost 
continuously ranging over two record media, after following the convention for 
protection of copyrights, and the user-friendliness as dubbing equipment and 
convenience improve so much. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of an internal configuration of 
the recording apparatus (MD recorder / player) which constitutes the dubbing system 
as a gestalt of operation of this invention. 

[Drawing 2] It is the explanatory view showing the configuration of a stocker. 
[Drawing 3] It is the block diagram showing the example of an internal configuration of 
the regenerative apparatus (CD player) which constitutes the dubbing system as a 
gestalt of this operation. 

[Drawing 4] It is the explanatory view of a cluster format of a mini disc system. 
[Drawing 5] It is the explanatory view of the U-TOC sector 0 of a mini disc system. 
[Drawing 6] It is the explanatory view of the link gestalt of the U-TOC sector 0 of a 
mini disc system. 

[Drawing 7] It is the explanatory view of the frame structure of CD. 
[Drawing 8] It is the explanatory view of subcoding of CD. 



[Drawing 9] It is the explanatory view of the subformat of Q channels. 

[Drawing 10] It is the explanatory view showing the contents of a definition of the 

value stored in IH5 in ISRC. 

[Drawing 11] It is the explanatory view of a digital audio interface format. 
[Drawing 1 2] It is the explanatory view of C bit data of a digital audio interface. 
[Drawing 13] It is the explanatory view of U bit data of a digital audio interface. 
[Drawing 14] It is the explanatory view showing the example of construction of an 
ISRC managed table. 

[Drawing 15] It is the explanatory view showing notionally the high-speed dubbing 
actuation accompanied by the record between disks as a gestalt of this operation. 
[Drawing 16] It is the explanatory view showing the example of high-speed dubbing 
actuation at the time of truck unit mode. 

[Drawing 17] It is the explanatory view showing the example of high-speed dubbing 
actuation at the time of the seamless mode. 

[Drawing 18] It is the flow chart which shows the processing actuation for realizing 
high-speed dubbing actuation at the time of truck unit mode. 

[Drawing 19] It is a part of processing shown in drawing 18 . and is the flow chart 
which shows the processing actuation for computing the number of the trucks for 
record. 

[Drawing 20] It is the flow chart which shows the processing actuation for realizing 
high-speed dubbing actuation at the time of the seamless mode. 
[Drawing 21] It is the explanatory view showing the example of HCMS management. 
[Drawing 22] It is the explanatory view showing the example of operation at the time 
of performing record between disks according to HCMS. 

[Drawing 23] It is the explanatory view showing the example of operation at the time 
of performing record between disks according to HCMS. 
[Description of Notations] 

1 3 MD Recorder / Player, 33 Optical Head, 6a Magnetic Head, 9 8 EFM/CIRC 
encoder decoder, 37 Servo circuit, 11. 41 system controllers. 12 A memory controller, 
13 Buffer RAM 14 17 Audio compression / expanding encoder decoder, 21 Input 
terminal. 18 An A/D converter, 19 A control unit, 20 A display, 22 Silent detection 
section, 24 25 RAM. 40 The digital interface section, 27 ROM, 30 A CD player. 38 The 
signal-processing section,-90 A magneto-optic disk (MD), 91 An optical disk (CD), 101 
28 A stocker, 47 29 The timer section, 45 HCMS managed table 
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C D«Qx-^Tfe5 d i:75)^^^l^ tl?.o ^ LT Q9 ~ 
Q80T-7 2e>y hO+J-T'Qr-tJ'i^n. ^t)OQ81~ 

[0 0 3 1] •9-73-Krt^i:LT<0Q9 ~Q80{Cj;;S> 

7 2 tr <y Mi. ^ 8 )f -y S T'0 9 ( a ) ICyr^tm^ifB 

mtnxx'^o tth^'y'>i-y'>^ (tno) mms 20 
nSo EP-fe#hv>yi'# i~#nT't± ro ij ~ rg 

«hv-y:?-fyA« TAAJ i:$tl5o Mt^T-Or-y 
^7 7. (I NDEX) i:bT&hv.-y^*^e.tc^ffl^3Ml:-r 

[0 0 3 2] ^LT> h^-y^rtt^gji^F^iiUTM I 
N . SEC (#) . FRAME.(7U-A#^) 
^^^SnSo $?>{C. AM IN, AS EC, AFRAM 
EtLX. mM^mrh' \y7.i3^^ CAM I N) , # (A 
SEC) , 7^-A#-^ (A FRAME) i:LTSe@^ 30 
nTl/^So *feJ^^K7KU7>i:«^l h^<yi7©rJ<!^4< 
'<yhT'0^0#07^-^Ai:$n, WI^U-FT'J'h 

iTiis?wic#$nTv>§Btp^'it$s-efe^o o$ 0 (in 

[0 0 3 3] 09 (b) {C{i> K2(DQf-V>*;l/ 
x-^tlCfclt57HbXADR (Q5 ~Q8) li. CfT) 

TOO I OS (1 oiS^iBT'tt r2j ) t-^n 

X. m<Q9 ~Q80(O-^7Q'f-'$Ht. ^r-K2i:LT 40 

[0 0 3 4] ;:cOt~H2i;LT<^Q9 ~Q80cO-9-7Q 
T-'-'^lt. 1 3r'i'>?-y F (4 x i 3 = 5 2 -y h) {c 
<i:i.Nl~N13ST^)x-^*W^nSo ^LT, r 
~:5fNl~N13KS!ttT. '0' tOtT-y HZraA^BBH^ 
n. M(cMttT> *6»B#ra(D7^-A## (AFRAM 
E) SO'C RCA'^Sag^nSo r-^Nl~N13«. ^ 
(OCDt. bX<DMSh^^^7fktrclb<Dm.m^^X'$) K> . 
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[0 0 3 5] 09 (c) ^-F3 ilLTOQf--V 

5 1 0 0cD-9-7:3-r'C>'^Vn>y^'£D't'ti:i[5]jj(Ti: 

\.^om'^xnxt^^tm^mnx\^^^o 

[0 0 3 6] ^:-F3(DQ^-V>'^^;l'X-^tC*5tti>7 
FUT-ADR (Q5 ~Q8) Z(r>%^. fOOl 

u (1 oitaSK-et* rsj ) ii^nr. if<Q9 ~ 

Q80cO-»t7Qr-^tix ^r- F 3 i: LTO^t-T-V^d-C 

[003 7] c:0^r-F3i:LTOQ9 ~Q80cD-»t7Q 
r-^ftD^i??(e:ti, ii~ I12C0 6 0 if -y F^b^^;^?! I 
S RCClnternational Standard Recording Code)*^^§ 
tt^nSo SRC«s lO<D^ffii;LT<0F7'y 

^\znLxm^<Di-yf^ {mm ^^-^^tobmrn 
xhK>. 'smmi'^wsmiMc^x. cotctea^n 

tcmi (Fv-y^') ^It^fi.'OtC'dffl^nSHI^^i^ 
a-FT'3&5o clOI SRCtiggi/>T{i. '0' ©Ify 

^ (A FRAME) Stf CRCA"<EB^n5o 
[0 0 3 8]^bTs ±bBI S RC^^fig-rS-r-^ I 

i~ii2<D9-^. I i-isfi^nf'netr-y F<j;t3fiit 

jSA^7;t-V-y l-T-M^^nrv^So I 6~ I lUt^^ 
tf >y F^ftlTB C Dtc j;5^]S*"!fTt>n5o $ 
fc. 1 1~ I 5Rt>' I 6~ I 12©^lCt±. 2lf<yF<^ " 

'0' (D^mtrnx-^n^. 

[0 0 3 9] II- I 2© 1 2 e-y Fa. Country 

-codei:$nT. 0 1 0 tC^Lfc^ai*l^tC{i^t?T 

a:i$n§23:!:^fcj:DH«A"'!its$n§o is-iso 

1 Stf-yFliOwne r-code Tfet). 0 1 OlC^ 

t^miz.%-^xmmtn^2ic^(D7)]^y7^'yht2 

■D(Di^^1C^I,C^-::>X. 2 4 4 8 0 S [3 CD;^-— f-^l^ 
^t^^tif^Xt^o 16- I7<D8t:>y Ftt. BCDtC 
<J;oT^4 e>y F© 1 6, I 7TiS**^3l-r5C 
g^(year of r e c o r d) ^St"o 18- 

1 1 2 CD 2 0 t: -y F , B C D J; o T # 4 e >y F © I 8 
~ I nX^'^^MMt^ C tX. ^CD F ^ -yXDi^ U 7 
/l'-^* i^/^(serial numberof the 

recording 

SRCA^. #F^'y^C*i:(c@W®fI^WtT-9-73- 
Ki:LT}f Ai^nTV>Sc:i:T% ^-tOFv-y^ (^ft) 

[0 0 4 0] Src. ^-xVT^^'^Q^^v^-'l^r-^ 
«S5g{i0 9 (d) (DX^icrji^, 5x-rVXi7(DJi^ 
li. Fvy^^^V'^ (TNO) . -r>x>y ^'Xlf$S (I 
NDEX) . RX}CRC=i-YtiW^n^ti\ BfP^lf 
^Stif^fJiP^n^vv Sfc. rjyFP-^l'X-^CT L 

(Ql ~Q4) . 7FU'XADR (Q5 ~Q8) 

^mmai^n'eti ro o o oj *^tsifl^ti§o 
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[00 4 1] 2. ri^^;V*-T'-i':t'l'V^?-7x^X 
(D7*-V-y htC-QV^T^R^tSo 01 Ui7-'i/^J\yt 
[00 4 2] 1/07:^- v<y hT'ti, 01 1 (a) t 

^s-Tcfcdtc. +^y7uy^'*iilB (i/fs ) ^i 7b- 

L/-AK*3tt5:£ (L) f-vy^-^i/RC/fi (R) ^-v^ 10 
*;l/<D#Tv'^';HH:':fi^{±> ^-J? L S B (eTfii:r>y 

■r?.T'-:?*^i^-77U'-Ai:$5;$n. 01 1 (b) tcti 

+i■77^-A<D1i^/bVT^$n^o +)-77U-Ali3 2lf 
£;&P^+y*;l'i:%^2o©-9-7'7l/ 
-AT*1 7U-Ai$ni)o 

[0 0 4 3] •9-77b-A©$t®4tr>y ht4:/';7>'7" 

jlttris lRl^Rt>*-9-77b-AOaiSiJ{cfflV^P,ti?.„ 
iB!< 4e-y h(±^<it"<y h (AUX) i:?n. 't<D^m 20 
If 'v Hc3^</>T. ^-rvx-^iibTCZOlf^y hcDJi- 

Otitc. V, U. C, PT'StP^n^SWx-^^A^^&l 

[0 0 4 4] vtr>yhawa77yT'a50, w^7^^* 

3!)\" roj TfentfC(D-9-77b-A©7=-^liW^j!j (fa 

i:$n. rij x-^mm^ 
v>) fc^nSo §ffffiiJ<^)«l§gT'«c:<?DW^75^tcJ:i? 

[0 0 4 5] Ue-y N(i:i-+f'-x-^^$n^o ^(O 30 
ue-y hAHEjM$n§#^t77b-A:^3>e>*46e>nfc^ 
i§l 1 7 6e>y h®x-^fi;LT^ tflJAtSE 1 3<DJ;9 

0. Sl7U-AtCffla-r?.r-^'i:LT0 8lCS^L/c: 
■9-7:3- KPW/^^f-^^A^E^nSo *ib% 01 30<fc 
aiCUlf -y hOl 0(D7U-A« 1 2 If -y hTJfM^n 
5*^ i:©01J-efi§7U-AT'^¥4 e-y hA^^'^-tf 
«y hi:^nTi/^5„ 

[0 0 4 6] i^t>T^2 7b-A*^e)m9 7 7b-AtC 

ovarii. ^n^en^tm.KT.^-v^-vv fu *w 40 

n, ^l^T08{c*b/c:-9-73-FQ~WcD'r-^^4 

aHMiJcD CD. 5:ixVX^'?5:if©+)-7n-FQ~W 
©T-^A^^<0S^5t«$ni.i:i:{c:&^o ^^3. Ell 
3 (D^^iiT.^- F tr >y h i: X^- Mf -y F OSg^ti 1 
2e>y F^^nrv^S^V ^f^-if -y FtOlS^r^ASil 
X^-hif -y hKOggSliiS- 1 6 if >y 

[0 0 4 7] 01 ncs^^n?.ctr>y Mi^-vy^^/i/x 
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=S-9-77U'-AtC-t^n5Ce-y h^ l 9 2{@ (1 
7-F) ^»i6rcr-^7*-V<y F;!)''^l^$nTi/^_ 
5c 0 1 2K^-\'y*;l'X-r-^f:^c07:*--V-y 

[0 0 4 8] 1 7-F«ft??]Otf-y h (e>y FO) XM 

mmmtimm xh ^t-^mmm xh^ 

5o igEv^re^y F l-if-y F 5cD5if -y Fti^y Fn- 
;HW$S*M$n5<, ^J^lf If -y F 2t±«i^tt«acOll| 
Sije'>y Fs If -y F 3t±x>'77>'X©WM<DlliSiJtr-y F 
ii^nSo l^i/>Te>y F8~lf'y F 1 5«;<7rrfU-:3 
-FCCi:$n§o If-y F 1 5{iLe>y Fi:Bf{fn. -r 

mm^mx^ntcmMmvy V'^:L7(Dm'^y^y v 1 5 
{* r 1 J tt^^o tr<y F B-e-y F 1 4 irmmmm 

7-V S^Xx Axfentf;^xrf 0 F C C « r i 

00 1 00 1 Lj f&n. '^rc^y>^^v=f>(7-.';i/7. 

f-J^Xhtiii. tiT-d^) -3- F C C r 1 0 0 0 0 0 

OLJ ttn^^iE<ox')\,t.m&^nx\^^^o 

[0 0 4 9] m^^X^y F 1 6~lf >y F 1 GtiV-X© 

•r?)^^t> #^cDiisijtcfflv^6n5o e-y F2o~if 

•y F 2 Sti^^y^/l/S^tSn. T>'^t;l':t— r-T^ 
y^-7x-i'X(0f-+>*;l/iaSiJ^^t-o lf>y F2 4 

~tf -y F 2 7 fcli-y-^yu y^Jlj^l^OiSJ^iJn- FAH^ 
Sfct:-yF 2 8. e<yF2 9tcti. -y-y^'J X^* 
Iljfei(0»SA^IB$n§o If -y F 3 zMt^'^mt-^ 

[0 0 5 0] 01 1 (b) (c^N$n?iPe-y F«/^'Jr 
-cE^y FtSnTv^^o /^Ux-rif -y FiiLTti, Mx. 

-^ifDA. V. U. C<D#e-y F{i:oV>rcDX7-^tii 

[00 5 1] 3. CD-MD^tfy^^v'X-rA 
3-1. MDbn-^f/7'b-i'(D«|^ 

(DMcoi/>T0lRtf02%#SitTifiWT5o dc: 

9ffm 2 ^c^^■r ^ UTX F -y l o i i:ies 
F 1 0 2*^e)fiicSo MD (-x-rfXi') i: 

trt*. n'm<DXo\zmm.^-(7.^tLX(r>5'-(7.^ 

X ^ F U -y v^'tciRtt Lfcmi-effl#t^ n5„ 
XF-yA-lOUi, 0(D<t'5ti:x rVX^A-h'J-y 

T>/^?>o Cii-eti. W^ti'MD i~MD5i:bT7n$n 

5ocDrVXi7its;)a^{4S:&^-r5i:^T\ 
XSlkoyy'-iT.^ti- F U -y i^'D K^Wm^t-^nX 

[0 0 5 2] -eLT. XF'y*-l 0 ncJ*LT{i> fi?IJ 



(8) 
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[0 0 5 3] S/c, Xh-y*-l 0 HcTO^nfcx-r 
ibiCii. i?IJ;ia*a— tfA^ MD 1 ~MD 5 il LT^^n .10 

0 4 *<gf1*^nTrV7.^SflJtai5 1 0 3 LTOTLgP*^ 

6., as?^nfciRiS^{4Stcfe o fcx-f 7. ^ h y -v 

DKA^SftH^n^So cKDHT'ti. MD 4 fcbTOlRS^fi 

A-1 0 nc>ittrMDbn-^/yb— \'i<Dngp*^ 

6T-i'X^';!j-hU'yS^'DK%lRi^-r5lC«> fi?IJx«M 20 
D 1 ~MD 5 t bT^*n57^-CX^lR*fifiB^a— tf 

g|5i 035). rfX^^-hU •yv'DK^lf A-r5<i;9 

[0 0 5 4] mmmi 0 1 ati, 7.h<y;*3-l 0 1 i 

T'fe!5> ±aiO<J:3tcbT. Xh-y*-l 0 1 tLUti 

h-y;!j-l 0 iHicT-Of i-X^^f^ilXilft, -Ci/x^/h® 
l^ac, Xh-y*-l 0 l<DX'('X^iRlfl{4fiA% lass 

^ojggsi, s t < (ix-r 7> ^ss5ig[5 1 0 3 tcm-r 
[0 0 5 5] igni*efij(OMDb=i-^/:/ix— \'i(D 

milLT. iaS^S4rLri«y h 1 0 2 OrtgPfllfiit^S^ U 
Tt^-Syn-y^^El-efe^c MDl^n-^'/T'b— VUi 40 
^tKMxVX^ (MD) 9 0{C^<fLT^^r-^O|g® 

[0 0 5 6] LOymCw^tMD 9 0 tiis ft{CEI2tC75 

Lfcx 1- 7 1 0 1 t)-^tmn^'^mimicnLrm 
m-snrcT^7.^ti- h u >y v^d Krt tM^nrv^^ 

fi'T.^'-^fcSo MD9 0fi-r'('X^'*-hU"y->*F*3li: 
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BSc^nXV^So MD9 0(iXtfyH;l/^-^2{CJ;oT 
CLV.(IS3i]g— ^ : constant liner velocity)tC[HliE$lJS9 

fitfij tii. MD 9 0A"i±iBXtfyF;l'^-c5'ti:J;oT 

[00 5 7] ^^^y K 3 SKm'N'y K 6 a IciiL 

T. S«2nfc7t^mf^VX^9 0^tt/oT-W[6]-r§{a 

ai:2fili1i1i4i:. B!/i^L^v>4^»{*b-1fRt;i|i^f* 
-So 2||t|«IS4ti. J^!^UyX3 a^^^eiS^fV X^9 

otsPir?)7?ip]t^f!i-r57*-;^jxffl3^;i/fcx ^ 

v>y*>^*ffl^-f';l'^^WLTi^§o f /c^ 7t¥^>y K 
3 ^W^ym^y'^X^ 9 0 (Dmm\ki^:K^ < ^il? 
■S5XL/«y K^®5«:MtC«i^Tl/^5c 
[0 0 5 8] )t^^-y F3rtO§)tg|5{CT1t^0LrcSm 

ntc^. -^hv^xmnmrnmri^n. 7*-*xx5 

-fi^FE, h^-y + y^*x^-fi^TEA"i4fi!c^nS 
T^M^rV X^ 9 0±tcfaS^B#J; tJfgV^U— if/^ 

[0 0 5 9] RF7>'7'7T^fi!c$n/-c7*-*XX7 

-fi^FE. h^^y^^y^-x^-ffi^TEti-it-^-'lHlSS 

yyX m^s^-f) ^/1-LT2tt^«4CD7*-*Xffl 

lch^-y4^y^''xv-ff^TE7b>6.{i. •^--^1^0859 
ICTLFF (lowpass filter ) ^/t-LTXU-y Kx^ 

XU>y F Fv-r77y:/ (HS's^ 
■f) *^bTXb<y Fil1S5JC01)!JP^n?.o MtCRFT 
yXllCX^f^trircRFm^l'i. EFM/CIRCX 

8iCT> 2M{l:$nrE FM«iS(e. 
ight to fourteen lodul at ion ) $tx5i:i:tt^ C I 
R C (cross interleave read Solomon coding) X'^— 

[0 0 6 0] 7t{SMTVX^'9 0{Cti^i6^';U--7 

(») mnmi^mcxmiLx (*^jto^^ti22.05K 

Hz) ^ltP>nT*3i9: FM^iitCT7FWXx-^A^ 
le^^nrt-'So CcDTFUX-r-rJ^liTFUX-rn- 
^1 Oli:TmSMliSIS(©*^ffi5i-r?)B P F (/r^F/^ 

xy-<ji^-) ^■frLXFummt^ntxi&tii-^n 

So EFM/C I RCxy3-:$^'-r:i-:5^"8T't4 2ffl 
{fcLfcEFMii^feL<ti7FUXr3-^fl OlCttt 
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FM/C I RCxya-^f .f^n-^fsTtizfflfkbfc 

E FM{B^(ca-:5i/-'TP L L (Phase Locked loop ) CO 

[006 1] ;<tU3VhP— 7l 2Jcj;oT. 
irjEtt©2{i{bx-^li 1 . 4Mbit /sec cDfSjMb 

(Onmi'-hX'O-fWM^^O. 3Mb i t /sec cDIejM 

«y y-frntf^^ i;T)t^^>y K 3 *>6.©MMLfcx 

>y Vat yiftim^ l'fz.7 F UX'xtDSIHltMf 5B# 20 
F^(Cffl^t5x-^5f(ii^J6>'^-y77p(^rU 1 3 lc^«$ 

/Vy77;'<t'J 1 3 tLX 4myte(DR AM^m^'tcM 
^{ci±. /^y7r^^:U 1 3lcx-^5b^TSSff<Ot*c«lT«^J 
1 0#©Ji--f-V>tx-^A^~S^6n§= i^. ^^Un 
y>D-^ 1 Ztiv-XrApy 1 ncJ;oT$iJ 

[0 0 6 2] )t{K^-ri'X^9 0*^6.^»m^fnfcx- 

^tiiaS^tcmStOE^T^S (*<?iJ-i?{i<?IJx. If ATRAC (A 30 
coustic transferred adapted coding );^^) tCTiESi 
*m2nTi3»3. ?<tU3^/hP-7 1 2{cj;oT/^-y 
7r;<e'J 1 3*^aSt*^tii$nfc-r-^ti. rV^t 
ffilixyn-^" • ff?ir i 4 {cTffSIAm^nrc 

D/A^^fsl Stcfflinsn 
5o D/A^i^t§i 6T'{i;i--x-i'tffi$ix:/3-^f . 
#?grn-^f 1 4 tTEIiAm^n/cr"v>'^;b'r-^?: 

[0 0 6 3] cc7)J:^^S4ii{Wc*3</^Tli. v'Xr 

i.pyhp-^1 Hi. mi'f^i 9<D$imcfSi:T#a 

i;nyhD-vl 2tc^4tT/Vy7 7^^:U 13©©]® 

$-a:5<katc»^tTofc!?. EFM/CIRCxyn 
SaaSiJ^^tT a o $ rc^ftgP 1 9 i: i: t tea— »f-*s§ 50 
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mn^^'notcib^-^ U F 2 9 A'ifflS^ 

fc3 vy Y^dMit^o t(0^-^y FEp-^jif^lf $St±'* 
3^iS§^g|5 2 3 tc J; o mnm^i^^^-^ v^Xr a 

1 1 iiii^nsa§7tgi52 3ft^5.®jimi$S{ctmuT'i:> 

[0 0 6 4] C<DMDl/n-^"HC*5l>T^ft^tDH^ 

.;&f-v 9 0 tia»t^«^^ ^(D^pmmiKti^ 

?1 7 tb<«A;'3!SS?2 nc^J&^tlSc jJIJAlfCD 

^^Iz-r >^'-7x-rxSP2 5 T-rv^^f;l'iifi7:j— V'y 

^y^?-7x'l'XgP2 5(4. I E E E 1 3 9 4l'>'^- 
y y^\^n]ZsLrz.mm:U^^(Ott^. I E E E 1 

3 9 4-ry^j-7x'i'x«. s»i©i-5tc. mw^X(r> 
/ ux4< y7.(om^mmm tt^i^v r)W- ^^y 

fcV>-n4> cKDI FEE 1 3 9 4'<>':5f-7xl'X{Cj; 

oTS^MDU3-^v7b— ^'1 ftai-r^s^s 

ymr^if^mtfi^o s/c> MDU3-^/yu-^ 
icm^n^. mmrm^-c ^y'!f<Dmm'p. i&m^^ 

y^'(Dnmr£E^t^z.t^'^mrifi^^(OXh^o 
[0 0 6 5] ^-r-r;tjE*Sx>'3-^* • 

1 4fi:A:^^n/c:rv^^';l'5i--X'r*M^ttATRAC (Aco 
ustic transferred adapted coding );;^^tcTffilfixy 

IejMI^-FO. 3Mbit/sec{CT><^-'JP:yFP— 7 1 

2 5r/l-bTA<y7 7P«*'J 1 3(c-B^^$n?)= 
UpyFP-v 1 2(i/^y7 7;<^:'J 1 3lcS«$nfc 

<y7 7^^:'; 1 3A>e.<o0E*itiiL^fFBr-r5o 

[0 0 6 6] >'^y77;^^:U 1 3 A^P)Bt?^tt!$nfcE^ 
x-^(4E FM/C I RCxyn-^*- f-'3-^"8tCT 
C I R C^ie<^X7-iTiErf#{#n, E FM^ia^(0«l 
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K 6 a 05 N mxii s mo)MnmM9i^'n oc trcc<D 

7 1 1 {i^t¥^>y K3«D0^L^v^¥#ft^— y^'^tBI^ 
/ ^7 - ^M^nn t <t t) m^tOiS/ ^ 7 - $iJP L T 

[0 0 6 7] ieiiB#tt>'X-rA3>'ha— 7 1 US. 

1 2}c^tT/^y7rp<^'; i 30 

^-^S.k^lcMSI^tTofcD^ EFM/CIRCxyn 
- ^ . r n - 8 X F ^■nS'JP'^ > ^ - 

[0 0 6 8] S/i, RAM2 4{±, i/XxArnyhP- 
(DROM2 7ti. i/T-f-Any hD-^ 1 lA^^ffl"'^ 
T{i> HCMSWa«/cAf)<0^'fvg|52 SRD'HCMS 

2 8Rt;HCMSWax-7;l/2 9i:LTW> ^J^lf± 
teUfc R 0 M 2 7 (Ciott^-gPtRJ^^^ffl-r^lifilci: U 

te^. ^(om. mmmY^ tLx. f ^ >y ^ <DiJ 
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LTfejM^n. i/7.rAnyFP-7 1 1 

V y Kil^lCfS Crcfi(Tg<DM'#5!iS%*fT-r 5 1 <DX$> 

"So 

[0 0 7 0] *4b\ ^mmommic^&'oxit. tfijAifm 

ail"?) C Dyi/— ^5!)^e)MD Ua-^V7L/— V 1 '\«) 
1 f|iJ©^{tS|5 1 9 iCi o Toltgft i ^ lC«fig$nT 

10 [0 0 7 1 ] f rc. -^mmo^mmx-it. m^ii±tiLrz 

otc2o<Dt-FJg:^-r^o loti, ^fe<DMDi;:^j<j€)M 

D tx\ h'py'^^mc'^mt^xz.^'orcvmxm^ 

TF-^-y^'^fit-Fj fe^ioii. S 

rs/-Aux^r— Fj t^nSo ch^o rFv7 

i'^^i 9icMt^wmcx-:>x^mt-^tixx\^\ 
20 [0 0 7 2] sfc. ^i^jcfi. 1 9 tmm<omi'^ 

[0 0 7 3] Sfc. C?2 6{±. tJlJ^tfs IEEE 13 

D 7° Ix-A'*^ P. 7 1 a ^'m^K ^ ^n±=^Pis^^tiiti 
LX^mUD\y:n—$t/zfl'-'^ 1 KX^\£y-^^^ 

30 — ^l-e|iMi#Oj^S{i=£:tT9/c:totCl$ffl^n^o c 

— \'l i;ttK!i-r?.CD-/U-^r^i:T% fi?iJ;^^f7:^D^ 
^*vf y>lBiS^lc*5tt§ C D yi^— VWoS^PjS^!^/*? 

m-f^-y^'nmm'p. ^^^i^y^^fommrjiE^t^ 

[0 0 7 4] 3-2. MD Fvy^'^*— "^-y F 

L. c x^m^T-f X ^ (M D ) 9 0 mmf- ^h^v 

^<D^'9Xi5'7;a--V-y Ftcot/^TlJia^'riio ^-ri* 

40 T.^-yT.f-hicm^immmi^'^x^t^^omiM.x 

nSc ^--f-cX^S/XrAT'OlBSF^-y^iiLTtt 

0 4 ©ct^tC^^X^ C L*"5ai!LTffM*nT*J*)s 

2 ~ 3 ISlHl F 7 -y ^^i-ttg^^r 5o 
[0 0 7 5] ^LT 1 ^vX^^C Hi. -tr^^-SFC- 

SO0~SlFi:bT^f3 2-t^^-C»^-r>'T-^'MtS 

50 0^-&ti±|BATRACmStC.k»3E«i^n/'c*— rl' 
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^ ij y >- ^-x U 7 i: bT * if (Cffl 1/^ P) tls T 

^2^7^-^4, xv-gTiE5as^fi!§-ri^ti:cDiiTjSffl? 

tlTt/^S 1 •b^7^-S(13.3insec)i:Jt«JLT4-0^fflt 

[0 0 7 6] ffc. -lr^^-li$e.tc-9-«i7>Ki7*;l/-y 

-ys GOO~S G0AA"5^Sn^mii:^oTl^So lO 

ll.eiBsec <DB#F^{cfflS^S^?^-f-t5fai:^5o lO 
©•9- "^^ y K S G tif-'- ^ L 5^ -V y^-)l t 

y^Mcj^i^f^nxtmtn^c 'smi^'yy f 

■^IV-ZfS GOOa L^-V L 0 i: R 

jiT—si R 0 T'«fi!c$n. $fc-9-'>y Fy;i'-:^s coi 
^iL^^' y^-iiT--^ l 1 R ^+ y^-^}iT~^ R 1 T' 
iSfiScSnSo **3. L^-vy*;l'XttRf-^>'^-''l'®r 
-:?faJSi:*5 2 1 2/Uh^'9-'i7yFvu-Ai:<};A. 

[00 7 7] 3-3. U-TOC _ 30 

^mM.T47.^ (MD) QOtCli. ia4C0.t'5i5:^^X 

73l^lC^fJ$n?.XU 7i: LT«F*3)aiiMaMi§lci:^ 

[0 0 7 8] %mM.^m>mmimz.'m^^x-:rxi'7^ u 40 

±120 4 ©;^'i':xf'-^^J^i: tT<D#'fe^^-»i::t- 

^p-Toc (7uvx^-FToc) wten, ^ 

(U-TOC :Rfiliuser table of contents) ff$iM<E 
[0 0 7 9] MD 9 OiCtiLXiSM/n^M'^^nfiO 50 
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m^lt. MDgOtCfB^^nTVV^mSm BP^P- 

yFn— 7 1 Ui<:n?.(?)^aif^fi:)Si;Tr-i'X^9 

0±Oiai$-r'^txU7tD7FlxX^, g^f'^txU 
7C07 FUx;&W!?iJ-r5i:i;i:^So ciDWaiffSti/^ 

'J 1 3«, ±fHtfc83fi^r-:5'/S4x-^©/^-y7r 
X y 7 i: . c n p. gllffl $B%{S5f 1- X U 7 *^5^-fiJK^ 
^nTt/^-So ^br. ->xf-Any hp— 7 1 men 
^<D<sm^m. MD 9 o^^sm^n/ci^twawii^o 

CtiCi^oXn^BiU /^y77^^U 1 3{CtB1iLT 
[0 0 8 0] $fc. U-TOCfir-^<DlB»-^?^*. 

rss/^Mttft'Ofcmc/^yTT^^u 1 3iufBti?n 

fcU-T 0 CtSfBtWtTHIff5aa^fT&>/\ ^-^DMfr 

iji^tcisuTPif^'o^^-r ^ y^^'-er -c 9 0 (DU-T 

0 C X y 7 ICO V^T » t jfl^ S * O L T 1/ ^ § o 
[00 8 1] f I'T.i' nc*3V>T F^-y ^ (^ 

bX. U-TOC-b^^-ftOV>TiliWr5o 05{iU 

-TO C-b^^^ — 007*— V-y F^^'f 'fctOT-feSo 
>5:*3. U-TOC-b^^-ilLTti-b^'^-.O— t^cSf 
-3 1 S-e^tt§ili:A^-et5o oStjSilM^lCfcnt 
5 1 ^'^x^cD^-b^^'- (SOO~siF) ^fflv^?.c:ii 
*^t:-t?ic ^LT-fe^'^-i. ■b^^-4ti:i:^tSIS. 
-tr^:?-2«egBB#%fB^-r5x<J7^^nSo U- 
TOC-bi'^f-Oti. ±tca-Hf-A^giW^tT*ofc^ 
Eft ViT/'dC^flA^^^BItg-S:7 'J -X U 7{COV^TtD§ 

sif#SA^BB^^nTi/^sx-^^^i:^n?>o gP'^'ti' 
^-o:e«:/p^'^Ami^tiB^$nTi/^5#:/D^7 

AcDjgjiS (X^-hTYUX) . f^j^ (xyF7FU 
X) ^, ^7p^'^A<7)141^ (F7-y^*-F) i:tT 
cDavf-7Dx^ Flf^, x.yyri^T.mmmti'^'Smt 

[0 0 8 2] ^iJ^li'T^-i-X^ 1 {C^?)^ffi<^)^^^ff* 
tJ^ii-ri-^tcti. v'Xf-i.nyFn-^ 1 Uiv U- 
T 0 C -b ^ ^- 0 !?)^ e>-r f X ^±©7 U -X U 7%^ L 

Tc. n±mcii.n±-r^tmm^mmtrtx\^'^:^v 7 

;g:U-TOC-bi7^f-0*^5>|iJSiJL. ^(D:i.V7lc7'> 
•bXtTS4ll!If^«r^f*^o 

[00 8 3] ia6{C^-rJ;9{CU-TOC-b^7:5?-otc 

a. 1 z;u hXi/y^^/^^-y-hmf&tn^^-y^'^ 
^ci^^^T, ^fl^-b^^-<07FUXi;UT3/U FtOr 

( rciuster H J TCluster L J TSECTORJ ) 
f-i'X^'OffijjgTi*^"^;^— *:3- F ( Tmaker cod 
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ej ) i:t-T;l/n-K ( Tmodel codej ) > S1?]c07"a 
( rpirst TNO J ) . att'OT'o^'^AS-t 
( TLast TNOJ ) , -t ■> ^ -^F^ikU ( Tused sector 
sj ) , T-)';^^?v"J7;l/#^ ( Tdisc serial N 

oj ) . I Dmmmtnxi^^o 
[0 0 8 4] micf'-f 7.^±ic^i:rcmimmmm 

lS^-rSXD<y h©5fe^fi[l^^-r3J<l'y^P-DFA (Poin 

ter for defective area) Xa-y h (Di^F^'ikU^TT^ 
■r'i^-('^:?'P-EMPTY (pointer for Empty slot) > 

P-FRA (Pointer for Freely area ) . ^'/P^'^AS 

#(cWjS;L/cxa«y KD5fe®{!ig;g:§^^-rji<^:^^fP- 

TNOl . P-TN02 P-TN0255/3^ 6 lifig ^ S ^ 

jST-:/";i/j§/T^r-^a5*^iess5nTi^5c 

^ 9 0«. g2iS®f$±tcr-^^-2>-rLta^Lfc:?g® 
v^v^i: fcliDSrcTV^S (*fcv^->yi:{±BfP^WIt)l^L 

rex- ^^^^^as^tcaMLfc i7 7X^? iciB^snTi.^?. 
[0 0 8 6] r^tj^T'-i'Xi^Q otc^js^nsn^s 

S (EIKDMDV'n-^/T'lx— ^1) THi±aiOJ;9 

/^>y7rp«^-U 1 S'NtD^jiP-hi^StWP-h^^^ 

;5J;^tCLfcCDT:\ 5t^-s^y F 3%rV 9 0±tcii 
tCsBgS^ nfcr- ^ im^kT ^ -fe X ?-i±T ti/ ^ >y 7 30 

•y7T^t'J 1 3'\<D«jAU-h;&B!ffiU-b<fcD¥< 
[0 0 8 7] $fc. ettcaeii?^^^©:^n^"7AcD±fcf2 

y P-FRA *^6SS$nsmii) i: LTJI^-rSu ilT- 
[00 88] tmnmmm^^mt^^^-f y ^ p - f r 

V>T06^fflV>TiJJB^^5o IBiiSItgMi?lc^Bat-§X 
n-y F^D^tSfig^S^-T'l^-^'y^P-FRA {cfi?ij^ti"03h( h 
exia-decimal) i: V>^ffl5!)W5nfc ilfS ii, ^V^T 
C<0 roSh J JCjI^fSfSXP-y F*^7^-bX^nSo IP 
■^'iSf— 7';Va5t*5ttSXn>y h 0 3 h<D-r-^A'=»c 
*ijA$n^o XD-y h 0 3 hlclB^^nrv^SX^f- F 
7 Hl/X&tfxy F7 FU'Xf-^«x-i'X^±fC|aS 
$ nfc 1 O<0/ ^-y <DB^ t i^^^^-r o X P -y h 0 3 50 
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h izmm^nx^^^^ U y^1f fBti:^^lc^< ^^txa -y F 
©7FUX^^UT*30^ CO^^til 8h*^iBil$ti 
TV^So XP-yFl 8h{C|BgJ$nTi/>5'>)y"?1S^^ 
i^tfcifoTXP'y F 2 B h:S:7^-tXLXP<y F 2 B 
h icmmt nr 1/ ^ ^ X ^ - F 7 F UXRtfx > F 7 F P 
Xi:LTrVX^cDl -D<Df^-y<Dl&}^ili^l^^ieMt 

5o $6Kraiit'J>^7ifaii:tT roohj cOx-^f 
^p-FRA A^5.wa$ni.i^/^-^yo7 Fbx^ies-rt 

•So 

[0 0 8 9] ilcoidtCd^^'y^fP-FRA ICtoTfl^^ 
nSXP-y F^a^^tcUy^^'filS^^null (=0 0 h) iC 
fs^^V/^vy h^m<0. r'i'X^±tc^|!(Wc|BiS$ 

CD^^. ■f'CXi' 9 0±cD|BiS*^Jfl}§i|?t LT«D^/^- 
"yjb^ffigT'tSo il(Dfi?yTHid^-^y:5' P-FRA ^t^JtClJiB^ 
bfcA^4?^y^P-DFA ..P-EMPTY ^ P-TNOl.P-TNO 

2 P-TN0255 ^mmic liife w^c #ft-r S / ^ 

->y^ia^uTwai-5c 

[0 0 9 0] 3-4. CDyU— ^rcO^fiic 

^ CD-y^U-^ 3 0 (DSfiittCOV^TH 2 ^#BtLTSiB^ 
t^c ^43, CfDBTti, CD-MD^*t:y^'"i/XrA. 
{C*Jlt5MD bP-^/:/W-t 1 i: C D T'l^-^r 3 0 

■V 1 (cfettS-gP^P-y^^^LTV-^o Sfc. uCT 

[0 0 9 1] C(D^\f:y ^->7,7- Lite DZfly-^ 3 0 

-eS4$nfc:t— r^'*x-^%MD^P-^5^V7'^- 
^ 1 ®J^C*5^.^T, Fv-yi' (yP^*^A) ^ffif x-CX 
^ (MD) 9 OtclB^LTVK ili:*'5Tti.J;9{C-r5 

[0 0 9 2] S4gB«iJi:LrcDCDyix— V3 OT' 
a. %T-<7s'7 (CD : py/^^ F-r-rX^) 9 H±X 
t!y F;!'^—^^ 3 2 j;oTCLV(1^3lfi— ^ : constant 

linervelocity)fc|ilig$ijffll$n?.o t^^^n-v F^3 3 
Wtlb>X3 3a, 2$|iiii«3 4cDffis 07nt*l.^ 
it^^i^b— »f, !f<r)tiJ*f7^*Uia3tX'rX^ 

5o 2W«l«3 4{i. >lttlU'yX"3 3 a^7tX'rX^9 

ncjg||-r^;^[^tc|gt!it--&7*-*xfflP'f;i'i:. W 

F^>y+y^'fflpi';^^;'effM$nTi^5<, ^r^m^^ 
•y F 3 3 . X b >y F lis 3 5 tc i 0 Ttx -r X ^' 9 
l©^S7J|BltC;*ct<;^»inItgil^n5o ^^^^N-y F 3 
3 rt<D§Jtg|5lJ:Ti|^»lLfcS*f7t1tfS(i R F 7yy 3 6 

\t^mtn. mm-wmmntzik. vFu^xiig 

ffla;^)Wn> 7;i— *XX^-{H^F E, Fv-y + y 
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[0 0 9 3] R FTyyS 6T'^fi!t$nfc7*-AXX 

7rttcTL P F (low pass filter ) ^j>LT7.lx'y F 
xvHg^A^^fiSc^n> 7.U«y KK^-r^T^T' (0^ 

3 8{CT. 2ffifL EFUmm. C I R CX^-fTim 

3 2^cg]tot?.o w.icm^mmm^3 sxiizmitLtc 

E F M^-^KS-CSV^T P L L (Phase Locked loop ) IhI 

■9--d<iHi£S3 7v mnmm^^^sicisijr^mmii':^ 20 

[0 0 9 4] f8^J!ia@SS3 8A^5.W;':*n5f'->'^;v 

{ifl5fci6tCfJP:3- F^xv-iriE:^- F#:&{»fioLfc 
m^©ej^7*-v-y Ftct¥orc'r>^^f;WE3Mx-i5' i: 

X. rs;^;i/-ry^'-7x'i'xa52 5t^br«*&^n 

[00 9 5] CC-e. CD^U-^»7-'i^^^^^.^^ 30 

i/'^;l/'ry^'-7x'<':^ffl525 WfS-r r v'* ^ ^I'fcKl 
7:f--7-y FOMtSti. *IIB^i:bT«!|t(cll^$n§ 
tor-afti/^A^ iiiiT4±$fetct5zE^/cJ:o{c, I EE 
E 1 3 9 4^j5gffl-r5t)®i:-r5o I EEE 1 39 4-r 
>^-7x^XOl^. 0IJ^{J«|§HO»fi#^t.C 
Dyi/-- \'®J<Dtv^^-'1^'1'>'^-'7j^'I'^SI54 Oi:. M 
D Ua-^/7W--A' 1 fiiJ'O-rV^f;!/'^ y^f— 7 x^X 

4 4 (CD^U— \'iJ) i:«?2 6 (MDbn-^Vy 40 

7;m^fflv^TMt^-er i/'^^i'^-r^' ^t-r y ^-7 

XI' 7. o Tr i^^;br-^ ^{EjM1-?.1i^Tfen 
[f, $lMi^©affi(Dfc46{C«. 4S?4 4i:ffl^2 6^ 

[0 0 9 6] s/c. ffi^jaaiHi^s 8A^atB^]^n5x 
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^b. t±J;^i4S?4 3;&^5>MDU'a-:5^1<0X:^S^? 1 7 
[0 0 9 7] iii^gM l\Z\t. '>*<iltiiSCD7'lx 

3 0 ^c43^t5#amiI^t*H^cgB■r5i]^^^:3.- 
^f3i^3yFa-7^■r5fc^6o^a=^^- (asff?) 

vyF{i#^i^7.ri*nyFP-7 1 wz^^X^x^ii^-ht 
^ 1 icWLTWny Fn-;l/«:nIt6i:-r5Bi^<^^ 

/^u— \' 1 \Ln^t^W!fl-\rM\.xmW\-^^^rz 
l-a-lcti. ->;^xi=.3yFa— 74 i<DfiJSlHi:<J:oT^ 
0[)rJvyF{i#^MDbn-^V:/b— ^ 1 iJOi^Xr 

[0 0 9 8] C 071^—^3 Otfcit^i/XrAnyF 
D-^ 1 1 C DT/P-^ 3 0 CfeltS^aS^ilft 

:Sr^tT^-a-5fcS?)fC. 0 071/-- ^3 0l*l(D^i$H&[Hli^ 

[0 0 9 9] $fc. c:(r)glt^-rCD7b-^3 OtCfc 

P-v 1 1 KWtT^'rvg|54 6RtfHCMS§af— 
7;l/4 5>&^tt?.;ii:A^-et5o C(D^''l'vg|5 4 eSLtf 
H C M S Wilr-r;!/ 4 5 t H C M S SSi^/cfelCfflV^ 

u— ^Hc^tte.n§^'rvgi52 8Rt>*HCMs§ax 

[0 10 0] fib, mtt?iJi:bTKg'<-5c);9tCbT, M 
Dl/3-:5f/7*^— Vl t^it6n5;?'l'-=?a52 8Rt; 
H C M S Wilx-7;b 2 9 mm bT H C M S WS^tT 
CD7U-^3 0tC*3lJ-5^'rvgP4 6S 
t/HCMSffSf— 7";V4 5tt#BS*nT«^^V\ ^ 
bT, C D T'U'— V 3 0 0jj-eH CMS ^M^ho 

±ia^-rvgM GRXfl SRCmilr-7;b4 5*^ 

^/7'b-A'l©^'<vgi52 BRtfHCMSSS-f-:^ 

;l' 2 9 ^=tB§ bT 

[0 10 1] «/c. ^ftry^-KjffBttca, la^SfifiiJi: 

JS:;5MDlx3-^lTaCD:/lx— ^3 o*^6jMfi?n 

xtrcTi/^)i't-T^ ^fi^fe b < t±7tp^'3j--f-° 
-f^j-ff^^Mog o^cEi^bTv\<^!la%^T9o 7:^p 

yfei^^nX:':*? 1 7lc:'et$&$n/c7tP^"*-x^' 

1 8Tr>"^;b'}--rV^ffi^tJ:^g5*ti. ^t-rf' 'j" 
ESg/ff?ixyn-:5?* • r 3— ^ 1 4 {cX:'3^tiSo 
bT0i T'iKR«bfciB^ffla*^tfbn§o A 
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Kit. ^tm<D?sic 3 ~ 5#ga©is^gp*^^it 6.nT 

[0 10 2] -15. y'i^'^)]^&mT-'^t>^Ktim2 1 

ti3t/^Ti!iaAMTt)n5o uiiT's ±feL/'c i e e e i . 

3 9 4^y^-7x'l'X{cmLfcrS/^;l'^>^-7 
x'i'xgP2 5i:tTti. m^iimzicmti-oic. I E 
EExy3-^/r3-5f7P>yi'2 5 d, ^f-fi^.:!- 

[0 10 3] I EEE 1 3 9 4'l'y^f-7x-rx«M*S 

xi/^;l/t-f-V>i-r-^(±> MDb3-^"'/7°^-^ 20 
l©Tv?^;l'-f'>'^^— 7x'f7.g|52 5lCfeV>T. Jt^f. 
I E E Exy3-^'/r3-^^7o-y^ 2 5 dfeTSfS 
SnSo CcDl^tcti. I EEEx^/3-^yr:3-^' 
7p ^ 2 5 d ^i:43V^tg^ib/•cx-^'^i:ov>Tf'^- 
KS0.aA^S{i^n, +J-73- F%-tCy7=V^;l':t-r ^' t 

x-^DAUA^aw^nr. ue<y htttbgP2 5 bstf 

IE E Ex>'a-^/rn-^7a>y ^ 2 5 dtioi/^T 

^tiTv^nt^, t:n^v'X-fA:3yFa-7 1 l tceSI 

[0 1 0 4] ±l5Ue-y FfSmgPZ 5 bT^Atl^nfc 
r 1/^ ^t^f^*^?) 7'a ^' v L(Dmt (ftco^ 
■fk) :5:^-r77i^T$.?.Uir>y F'T-^^^ffltH'TSo S 
/'c^'l'i:.n-Faaig|5 2 5 a-eti, A^b^nfc-rv'^;!/ 

Fr-^'«:atBt§o 

[0 10 5] iiaiHll^4 Hi. ue-y FatBa52 5 bi; 
^r^A3-FattlSP2 5 a<Dm±lWl?ll®^tTa= ii 41 
mm^2 5c(i. Ulf-yF}ftttigi52 5 bt. ^-TAn- 

p. «7n ^^-v A«0)SISSgiiB#P^*^^ ^ A a - FffltHg[5 
2 5 a-pttffi$n?.A\ iiaielSS4 I ti> 
Tb^- 0 0 0 1 o /c i: U li >y F co^fbtllfi 
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[0 10 6] Jlfi^^nTtfcrv'^^l'^— rV^te^i^ 
•ov>Tti. r->'^';l/'ry^-7x'l'XgP2 5A^P):t-x 

[0 10 7] rs.^. lL(DU2\Z.7fst \ EEE 1 3 9 4-^ 
y ^-7 x'l'Xtcm t/cri^'^f^l/^ ^y^^-7 x-r XgP 

nStCD1?35?.o f?iJ^t^. I EEEl 3 9 4'l'y^f-7 

xi'x^Sffl-rs^^. 01 i~iai stCcfci^iJiWL/c 
Tv'^;i/^-Ti'*'i'>'^-7x'i'X£07:a--"^'y 

FLfc^t7n-F1f^^. I E E E 1 3 9 4 ^^^^-7 
x-fXtdif^^cnvyFtCl^i^UTjIfflL. ^fg»C^3 

^-r?.ci:A^T-t?>t(DTfe5„ fib. cc-fiiSiBflC) 
IP-&±. I E E E 1 3 9 4'1'y:?— 7x-YX%$iJfflL/ 
20 T> 01 1~01 3{cJ:!3HJi0^tfc'rv'^/l'*-x-i'^ 
^y:Jr-7x-r7.C»7*-"7'y FlC<fct)-rv':5f-'l^*— T 

[0 10 8] i:c:51:\ iin*T'iiB^UTtrc*IISS<D 
}g®OCD-MD:S^lfy^'-yXTi:>lC$>oTl±. ffl^^O 
1 ct >5 C D 71^— V 3 0 L/c3i--f^-i' jJ" 

5. i,>t>»$;5 i^3i^^'ey^**<nltEi:?n5o Sfc c 

DT'W— \'3 OjPJjlcfcV^T, l{gjlj:t)tia2^^^fg 
30 7V-^ 1 dUt J:oTiB^-r5iSji^*eyyfc5Itlil$ 

[0 10 9] 1 fg3i^*t"y^''-eii. cd71/— V3 o 
ti. 1 c L vjijStc<t o r c D 9 1 ncW&ms\ t 

x.tfxv>":5';l"l' y^-7x'l'X^/rbTMD 
ate J: o TT^i/'^f ^l^^-x^- D/ A^^f§ 3 

40 9tcj:or7ta^wtc^^bTaiti-rs<t9(c^n 

^[0 1 1 0] \A^V^-9 /-fX^-"^ \ 

SSLT. /^y77^^U 1 3tcWLTti0. 3Mb i t 
/sec (DiEK^U- FlCTf-^tOStJA^^^fT-? 

/^y 77 ?<^rU 1 3 ostitis CT. 1. 4Mb 
i t/sec cDlEjM^-hf-'"^'y7r;^^U 1 Zis^hW.^ 
50 mt^floT. mtil ^7X^?-^OMD9 0tC«-r5 
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[0 1 1 1] cixictiLx. mm^'\£y'>'^nom'^ic 

y ^-7 x'rx^:^- bTM D U:3-^Vy U— \ri 

icMLXmto tLX. /^■y77^tU 1 ZK^LX^t 
^3iffi?rNi:-rn«\ 0. 3XN (Mb i t/sec) <D 

. ^UT. /^y7r?t^U 1 3iDSSatciSCT. /^<y7 
?:ff^o i«ji^*eyWc*3lt5/Vy7T^t'J 

1 3A^6oSr*^atiimis ^^$nfc{gjieii:j;oT 

S^So C)$'3..'fS3iSm!K6^<&<^ 0. 3XN .(M 20 
b i t/sec) <Dl5jMlx-h{cWLT. K*Wb©$EjI 
\y-VXh^\. 4 M b i t /secA'^JtijHtlftjiT'* n 
ti, 1. 4Mb i t/secOU-hcD$^T'-r-:5fSr^^ 

t/\ jgtc. e3S®A^lt^6^ia<. 0. 3XN (Mb 1 t 
./sec) ©fE5Ml^-htc*tLT. K^tti tcOKSiP- h 
Xh^\. 4 M b i t/sec*":?t5^-{c;a3i-eti*l/\ X 

feia3ii5:'''^7 7 7;^tU 1 3'\CDiK^tHLb- &tf 

ii ntm LfcM D 9 0 (DmmwmmiWtMtniiii so 

VSOiDyxri.nyhn— v4 i*\ CDT'b— 

^30 ^tm^y"^ 7.'7wmmmL'Bi.xsn^\m^m 

MD^3-^*/7l^— V 1 cD>'XrA3yhn-v 1 1 

CO ^ a -y i'latelSitD^^ (£>gT-Sn«xV X ^ IslfEig 

(DXh^o Sfc. v'T.f-Any ho-^ 1 lii'/XrA 
n>hD-5 4 lJb^r'/•^^;Wy:^'-7x-rx*/^t 

[0 112] Stc. *||)5ffi(^)mitO:Jj"ey^'"faiiti:So 
Tl±x MDbn-^f/7U— If nci3i^T/'^>y7 7;^^ 
U 1 3t^x/5/>iS«^Mx.5i:.>;(cJ;»5. 
^-x^ (MD) icg|orHa®irtStc>:^*m^<fc^tcb 50 
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Xtm^n o . v^^^f(3) y-i. ^XiE^^^T 3 i; *^or 

mt-^^n^o ^5MD9 0(cwr5^fey^*A^ 

i^lTL/ce), /^'y77/^r'J 1 3A^5)(DlBi|-f-^<Dit 

/^y7 7^^:u 1 3-\<r>mmw}mmmt-^?>o ^-l 

T. J:iB^ey^*A'«ll7L/cMD9 0«:XK>y*-l 0 
ncML, ff/ct^^£?}MD9 O^Xh-y*- 1 0 1*^ 

il (DlB^S^fiB'N'DM D 9 0 cO-t -y h A"^'^7 b fc 5. . 
n^y7 7p(^'J 1 SA^ecOx-^JJcDSr^ajL^SM^^i: 
^.tOf-fe^o cntcJcD. /^y77;^t'J 1 3*^;t- 
,^_7P-LJS:l/>^0tt, $fe(DMD9 0fci>JOMD9 0 
tX\ |B^rt^t^^n©*V'*-7*i'.:i-r— ^*^HB^ 

[0 113] CCDJ;^'5:1ifi)tcO^^. immJUiU 
D 9 0 ^X h -y ;*7- 1 0 1 icim U mcWB^h o 

t M D mmn^'^miAmici^Lxmm-^^^ ^ v> ^ -f 

^fcv'-Al^XlBS^-ltS'^tltlSftCOxw' X^^X h 

•y*-l 0 licmmLXmHi. iy-Al^XlB^figS) 

< ^5 i: U -y h*WtTV>5o 
[0 114] Sfc. i/-AbXlB^^oItgi:-ri)fcJ60 

% < i: mi ic^LrcmmM^=i-=-y M o 2 tc*5Ct 

i.. 7-'^y^^mw)^tLX(Dm^^is.^^M.^^^ 
fc p.. m<DT^ T-mmm^mmtntcT^ x ^ fciBis 

x-^Tjb^lB^^ti-Scfcp, ■r'<X^|g«il^t^UTA;'3 

mbu'^oT.hTyfmioj^X'^mt^ji^. ctuc^b 

T, X h >y 1 0 1 i:. i ^Wt<D 

xmmftMimm^mmmc j: o t a vx 
imtimmx^^rcibic. j; 0'>*</^gi5p°p^^iSi;ignx 
h{b*^0e)n§o $fc^ iKDtzibmmmmtLxt. 

rVX^a^ff}c*3V>Ts /Vy7 7^^U 1 3;6>P)(Dr 
[0 115] 4. HCMS^aKf^^J 

D-^|B|-<^>^ft (h5-y^) .{cov>T'«?Ktiajg^*ify 
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M D - C D ^i"ki>y>'7.r Atcfeo Tti. i^ji^^'e y ^* 

CMS T'« r-gitss^e y -ar/c^ft i: lt<d h v 

^^^nrt/^s feoTfeSc 10 
[0 1 16] ^ci:-'^ic. :^nmmM<oHCMsms. 

^st^ncMsmmmi'^tLxii. 9c\cm9 (c) icm 

btc'e- K 3 <D I S R C mm Lfc^^^Pfc^lf So 

[0 117] CDt)^^n^-$n^:t-7-Uty-'-^l,C 
li. 9cicm9 (a) ~ (c) lC^LfcQf-+y^^;l/x- 

mm<OMD- C D y^^S/Xx AJC t) iSii'Ti;^;!/ 

if,. ;i--T-i'>i-r-^i;^tMDU':3-^V7'^— V 1 

— \' 1 iJfC*3l/-'Tiix ^^\-'7y^tLX<D^^(0'$M 

]W-^tS'^. 09 (c) JC5^tfct-K30 I SRC 
^itkm^^o\^Zn^o 30 
[0 118]^tT. I SRC^^^aib/cJi#i:Lr, 
(1(0 I SRCft^]lffiHCMS*gSx->*";l'2 9{Cl§*fl^ 

1SRC%^ HCMS'gax-:7yl/2 QtCJtLT h^-y 

^ 1 D ^ LTtSiifl-rSo c<7)HCMssax-:r;P2 9 

[0 1 19] CCX\ ^?-rvg|5 2 8tC{im^'7)it^O^ 

LTH C M SWSr--:/;!/ 2 9 fcWLTSr^tc h v -y 
^ I D^ISi^L/ci;t(c{i> dcoWclSfflU/t h^-y 40 

8lCfclt?>^'l'-=?ti, 7 4^cD^-fvB^PaA^-|*tce^ 

7 4^i-^i^e>;^'i7>'H^'^'yl"5J:dfi: 
UTltB#?rtT5 <}: a tctijff -rs (i2tc O^i-;!)^?) 7 4:^ 

1/^) o =tLX. H C M S Wilr-:r;l/ 2 9 tCfcV^Ttt. 
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t £OW[SA^~^# ns J: 9 (c. Sr^Itlt^ft^ ti/c h 5 -y ^ 
C M S ^af— 2 9tc*3V^Tti. e:o<i;'5*>^-y 

^ 1 Ht^^-^ I Di:^WfL4tt3-bfe^§lfimi|? (No. 
l~No. n) mtf^'r-7gI5 2 8 i:LT^f-rv3g[ 

[0 12 0] Sfc. HCMSWiif— •/;l/2 9(Clg|ft$ 
nrc h V >y ^ I D ICjtfSt i,^-('7ti'^7 4 ^cDltB^BtF^ 
^IgiitT roj i::S:o/c«^tC{i, ^©h9>y^ID 

RD'cntcWfS-rs^f'^ I D<Dmmi^v7-^nx. 
HCMS'ga-r->^;i/2 9*^e)^''j^$nSo ^MiMom 

[0 12 1] ^LT. ilCT'^S h^-y^^iSii^f'lfy 
^*tTl^§^ttc. MDUa-^Vyb— 1 ffliJT'^ttl 
Lfcl SRCi:|pI-i:?nSh^-y^I D. (I SRC) 

t\ HCMS^af— 7';I/2 gtC^LTWctS^^fnT 

tryi/LTV^5hv'y^<D|Bt3J^ffiJ:$-&i.c 

H c M s war- 2 9 1 tsift ? nr I ^ 5 h 5 >y ^ I 

DtLTOI SRCi:-iS(UfcI SRC^*-r5h^>y 
S„ i^3i^*t:y^''B#lcfcv^t. (h^ 

D Ixcn-^f/yu— V 1 iJtctsi^T I S R C^&l^ffi-rS 

y^^;i/r-^"t:SS I s R CA^ 1 0 o-y-:73-f-Vy 
/f7p.y^F(g{c 1 iiii5-r^snTi^si:<ssf nif. i 

^jl^tcti, 7 5'y':r3-x-i'y^^Vo-yi7 7bn5{£i$3> 

( J (£51^ (cl^tH -e t c i: tc * S o 
[0122] $/c. HCMSma-r- :/;I/2 9{Ct5l/^T 

t±g±$nSi:i:i&<. c©h^<yi' I Di:|ili;i SR 

c =g:#-r 5 h V -y ^ to V ^T tisaj^ji^*" If y ^"^ff ^ 

•S ti {c^?io 

[0 12 3] dcDJc^t. *^SS©miJc^orti. - 
]Sft)i:?*tf y^"^tfo/c:h7>y^tCOl/>r. Ccom. ± 
IB^'fv^F^ (^J^lff 7 4^i-) tOBtfflrttcSiSiSii^lf 
y^'">&tT*3 9 i: LTfe> IS R C*^1^ai$nfcH#jSr'M 

D i^n-^/yu— ^ 1 ijr'Oie^*^ff±$ns t<^)T' 

ti.mi[Hltciaii^"ey^*L/ch-5-y^'«rSjgiSii^"l^y 
t)> [BI-cDhv-y^7tiWP^'e^^^ia^n-5Ci:tc<}; 
[0 12 4] 35:^3. ±.'&Lfz^o\Z. CD*^5.Safe^n 
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fc*-rV^r-^^^e I S RC^mtht^iDizlt 1 # 
[0 12 5] f ±f2tfeHCMSWail!){tPTniI 10 

I D t tra. I s R ciiLn(Dmm^nmt^ c i:;!3^T' 

^ >y ^ t Mt ^ b ^ -y ^ t y / ^St>TOBtP^^(^1flffi 

fc«Di:|BHi{CLTHCMSSiI^tTf9ili::«)<-r-*So /c 20 
/■£t^ ilOD^^fClis h^-y^ I D^^CDcDTOCta 

-^v:/]^-- \' 1 (iiWLTjMffr J: 3 icm^t^c t 

A^T't^o '(i^oTCcDSfigTfi. I SRC%hv>y^I 

^ I D t tT$iJffl-r'<#T-3'^^^tii1"5'£>^ti^R< ^ 
5fe©T'$.(3, mtfCDyix— V3 OtCT. i^CDh^. 30 

[0 1 26] ^fc. ±8gLfc2<fl]tCg^Tti, h^^yi' 

WuT'HCMSSa^tT^ J;9{cLTi/^5A^ J; rams 
nfc!«i*#futCctoT-tswai-5 1 1 niHgT'S^. 

hukE Ufc J; 9 tc. m^i>i CD izMM-^titc T 0 c ort^ 

T 0 cif$soi*istcs^'i/^T, c DW-^xnm'^m^^ 

<Dm<D i ) tieti^ii:, h^yi' lDiciX^X^(0 
®^y-X<Df'^'X^ I D*HCMSWaT-:/;l/2 9 

mT- ffl 2 9 iC^mLX. ^tD^-Yv I D{Cj;i9fg^ 
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n:hT^X^ IDt. HCMSWaT-7;l/2 9t1§Jft 

[0 12 7] fit. CKD^^Ktt, f W'X^'*{4T*<DW 
ai:^§/c:^6^ m^i£. $ttC^5CD<Dh^-y^T r 1 

1 (DWM^'^y^y^^^^*^ e> 7 4 5^•p^^i^ isi i; c d t 

*5tt5h^>y^'T r KD^iilbt. n^hyyi'T r 2 

[0 12 8] *fc, 5fett,3i'^/'cJ;?k:. ^mk<omm 
C D - M D ^° k' > ^'i/X T A T'^ntS V C D 7° b— V 
3 OlC^-1'-7g|5 4 BROHCMSWaf— ::'';i'4 s^ii 
Z.^CtX\ CD7°^-^3 offlij-eHCMsea^tT^ 

iI^*^T-t«o CD:/^— ^^3 OilT-HCMSWatfd 

h 5 -y ^ cDSS^^ft L%v^ J; 9 {cRff^f 5 c i: 

[0 12 9] JSr^o. ^USSomii: LT«^t1S«H*ia 

yyi7(Dmmmrsti'^^i^3^n&x&^tLx. c©i 
[0 13 0] 5. :^mm(Dmmoism^\^ymfp 

5-1. ^HflltDj^fficD^'ti'y^WtoS^M:!; 
T\ i*ft©cD(Drt§^^ti'y^'-r^<73tc. c 

IBS! niti^ ^mmti^u<^ji-:^rcVimicrj:^rzf$n^ 

^^%IB^^-^TV»< "tWTfeSo ^tS, CCXit. <1<D 
^^^jiEBWii'^^ rf-fX^MIB^J ti>i^oCtict 

[0 1 3 1] fflU HCMS(D^g»J{C*^tCti^a 
bT±SS b/cr X ^7 HfBgi*# ^ iSii^l^ ^ 
fcti-eric(i> fi]^{fti£5l^i:LTia2 2Rt;02 3lcJ;f) 
m^sLrcJ;:oicLX. i^(DMD-2fC*tbT. JfeOMD 
- 1 fc55^i|X«S^n**^ofchv'y^'*feEttT83^tr 

[0 13 2] ^■c:T*^iSii<0JgS{ct3V^T{i> m^^Wtc 
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(a) (b) ICli. 02 2 (a) (b) K^^btcm^t 

6{COt/^Tti^ 015 (a) ©±{|lJlC^5-rJ:dtCLT. 

If h 7 -v ^ T r 7. i: H^tv ^ < if ji^* y ^A^f tptx 10 

D> ^J^H01 5 (c) ^cS"^•r=}:^^c> ^ItMv^Ti^co 
MD-2{c>PttT. hv-y^T r 6^0^I^«)A^e.iS3i^^"ti■ 
y if J; §feii*tToTi/> < c: *S fecDT-fe 

So 

[0 13 3] ^LTs ilO#;^7atcS-:5l/^T. 

So 

[0134] 5-2. hvy^^fet-Fi:^/-^^^ 20 

[0 13 5]El6ti:, T h^-y ^Wut- Kj J;^ 30 
l2»Slft<?IJ^5^UTl/^^o ilcIT, 016 (a) lai. 

6 (b) icit. 9G<oMDt^n^uD-ucnt^mm 

mW^^-^n. 016 (c) fCti, ;;!«:cOMDi;^n5M 

D-2tc^-r§f3gaiif^*^^^n5o czxit. 01 e 

(b) iCfca^Tli. W^tfMD- Uc^i^LTh^-y^T 

T 5^x^mmbrct!i^x\ md- 1 coi3^^*i:t 
xu. i:xmtim^^(Dvmicri^^tti'^7r^-^nxi^ 

•7 >y ^#{4^- HT'ti. M D - 1 icHt^ h V -y i' T r 
5 (0^^\UmmT UfcB$*T\ o nf T?®M D - UC 

«?n-5fV7.i'%MD-l*^^MD-2tC^^^L. C 
<DMD-2tc5^tT, 016 (c) {C5^f JC'PtCtTh 

[0 13 6] iKO rh^-yi'#fi[*-FJ {cJ;?.|2iJij 
ft«, fi?!lx.{±"5feli:^trc01 5<0«L^>tS-::5i/'>Ti^5o 
tcTL 01 5©l^fcMft50{i. ^4i). MDCDH2iSoI 50 
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mnmicia LT^^tixis njtg* f ^ -y ^ m^M^bx-is < 

tli;T% 016 (b) iC^st^oicLX. ^±iJX»$n 
3S:i><:i:7b^5^jb^oTi>5 h7>y'}'t'Ot/^Tttx IH^^tr 

LT. u <?)5feOM D icMbXiiU^^ft^^^io'-^tc h y 

1 5K^sbkm.icu^x^(Dttmmif\^>i^^'i7t> 

^:i,XolCbXt.^^^(DX'h^ti\ C(D^^iai. MD 
-UcWUT. ^cDlBi^W^^lA^ '0' tr^^tx: - 
n^ft V> h 7 -y ^ T r 6 ^12® LT < 1/^ ^ 

ttc. m^i^im2 3 (b) (7)MD-uci2^$n 

kh^-y^Tr 6(DJ:3*^^tci2^$nfch7>yi7 

[0 13 7] $fc. Tv—Al/X^r-Kj T'ti. SuKlit 
fc-y- A UMiBiC J; o Tr -I" X ^ F^I2^;S:ffo TV^ < 
twT'feSo ci© r-y-^i:.ixX^~Hj Jc<kSsB^iJ# 

CT;g:01 7ti:^-fc iltDSlcfeV^Tt. 017 (a) 
tiCD©|l4iljit'ci5i®-gP*^^$tl§c S/c. 01 7 
(b) tCti, ^(OMDil^nSMD- 1 {cwr5f2»i) 
<^*^^$n. 017 (c) (ctis :^j«;<?DMDi:$ni)MD 
-2ti:W1-?.|eiSt!)f'P;«)^^>5n5o ry-i.bxt- 
Fj Tii. {?ijx.tf0i 7 (b) iiC^r^tXolCLX. MD 
- 1 <Dl2gl^fiA^-ff * 5 * T' C D ^12^ 

;&fT5o cicTW. i^mT—^ikmp d \ ttx^s-^ti 

SFv-y^T r 6(Djif|'{ita$T'l2^$nfct(Di: LT 
(/-"So *tT. c:©<J:3tcLTMD- I'NCOIB^*^^? 
■r5i:MD-2i:S^^fTl/\ ilOMD- 2 lC?itbT. 
Fv-y^'T r 6c05^fflx-^fi@P d v(7)EttcOT-^ 

ffiB*^€>i2»^F»^^!^-r§i9ic$n-Sc f 

^-y^'Tret*. MD-1 i:MD-2i:<D^T% r-^ 

So 

[0 13 8] {iU (»e5l5i:LT02 3tcJ:oTt|fiH^U 

fci 3 S^mcH CMS ©^iiUfCti^r^ T~y-AbX|2 

j;oT;S3i^"t^y^"^ffo/c©7?tiv MD-ncn 

bTF7-y^Tr6 Ol2il3!)^r»1{l&$ n/cB#^T\ C F 
v>y^T r 6)!)^HCMSWaW^^;^S^^:*^>^ MD-2 

fC*tLTF7>y^T r 6 0i^t^iSji^t:y^*ti)i: i: 

e/-Abxf2®{cioT;5^eyy^tTd^{i:«. 5fe<D 
M D t w tr tciBil* nfc f ^ -y t'^^^iis.m n 

% ;!)^ o i: t , il ® $ n% o fc F -y ^ 

^col/^T^i, H c M s ^iM^i^fcm^-r ^ ^ i^t^o 

of 13. 5tfc0l SfcS^Ui^cS^ffil^li^iiciKjiffl"^^ 
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CO 1 3 9] ^*5. mM(orcisbici&<ri5< t. m^ii 

m 1 6 RUm 1 7 U/c^JTHi, b 7 7 ^ T r 5 

^^*^SF»1$-&5i:i:*^Tt:&i\ -(It. l^o^lfgii^'* 10 
[0 14 0] 5-3. h9>y^#fi*-FB*0DSaai]ff 

[0 1 4 1] ^fe1-\ hyy^mi^-hlc^^MM^^ 

y^'^fT^ii^^^aaifif^^ia 1 8Rt>*0 1 9%#b^l 20 

— tl^i^XxAnyhD— vl iJb^^tT'fSc 
[0 14 2] 0ijx.lf h7-y^¥f4*-F;^)^^^$nfc« 
m<Dht. i/XrAnyhP-^ 1 lfi> lai 8cOX-f 
•y/s 1 0 1 iCTTstHmic^-^X. igjI^'ey^'S**^ 

iitJo . 30. 
[0 1 4 3] 7.r-yy S I 0 2Tii. iaji^^y^'Wc 

T s urn. RtfMeg^S4^Hg{4B{i:StI^nTv>;s 
5 fcfeoiaa^r^ff -r 5o c c t-o c oi^s^i^ra t s 

umtli. CDtcie^^^nrv^^ F5-y^09-^T\ ^ 
t' y ^nr F ^ <y ^ C i: coS^a^P^^i^H- 
trct(D%i.^^o mXii. a^t«IU(0F7-y^T r i 
7b> 6 F 7 «y ^ :^ y/^litS^^-ST ^If y ^ tor- 
fentJ. ^^^y^^mt F ^ >y ^ T r 1 ti>^WA^<D F ^ 40 
>y^'$-ei:*50T% cn6.^F5-y^©S^B#F^%^ 

^tf F7-y^T r 2 7b^P) F^-y^ty/mcH^-r^^?:) 
-e^ntf. F ^ -y ^ T r 2 e>«tScD F 7 -y ^ $ T-CD^ 

fc, fi?iJAtia— >f J; ^ F 7 >y i^stf ^-oS^Hi 

. nfc§ F v -y (omtw C D ^S^BtP^ T s u m 

S£*^tTt)nS F ^ -y ^ cD^r-^f t LT 50 
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[0 14 4] iLX. i:cOCD)iS^BtF^T s um«i^ 

•\'3 OCDv'T.f-i^ny FP-7 4 Hi. SffiSW^tlT 
l^;|)CD9 l:^^P>M*'t±iL/-cTOClffB{i:»o"(/>T, C 
D I^.S4BtF^ T s u m^»a LT^if t T43 < <}; d « 
nSo ^-LT. MDUrn-^/T'U— \'10->XrA3 
yFn— 7ini. i/7sy-h:2yVxi-^ A \ tMe^ 
no C ilT% ±IBC DUn^^m s u m®1f^^S!?^ 

ni.o 

[0 14 5] ^fc. Cu-etDMDiea^nrHg^OBfF^T r 
emtli. M D 9 0 tc*3ttSiB®nlHg^M^^^Wt;j> 
L/cfe<!Di:ttlSo C:<OMDE^oIfl65St)^KT rem 
(i. ^C)MDC0U-T0C-b^^?-0OlH^rt^A^5.7 

-xu 7fl!)x-^«^^ra^w-rs (1 tx'm c t^^r* 

r em^mWt^i^ii. MDA^^ T 0 C^it^tH LT^ 
^: U LT*5 < jEn^^^S ^tK C OM D 5) £D T 0 

T. fBiig£Wt6i4Stc*f LTMD 9 0 A<S«$n§ 
tic. ^<DMD9 Qti-'^M^^-tiiL^no^oliCLXijX 

^^HIBiS^tT^fcfctcXF-y^-l 0 licg^^nri/^ 
;5 M D 9 0 0:^T*^ 5) T 0 C ©Siif^tb L^tT.o < J: 

[0 14 6] ^LTx 'MOXf-y-fS 1 0 3tCt3l^T 
ti. ±ii!!(D<t9KLT^t#LfcCD^]g4KFPBn sum 
&tfMD|BS|BlHg5^t)Bt^T r emtK^^^Xtm^n 
V\ 

T s um>T rem 

[0 1 .4 7] (lilT'SSIiaSA^#?>nfc«^tC{i. MD 
ffiginiegiiO^fflT r em©{J^:«)^CDi^B4BtP^T s 
umctOfe^'ct'/^il'/V^oillC^So -O^*), Sfi^W 
$nTl^5MD9 0tC**L.T, ^f'lfyy^f^tLTCD 

9 if)^p>n±tti^h^y'><o^x^m±imx^^^ 
t:\ r -c 7. ^ p^iB^^ff t)*v^a^<^)a;ji^*e y ^-^F^ 

<i&-r5o «:*3. <l(DX7"-y:^S 1 1 9AWT$n^iii: 
•e. \mii. ffiji^^'ey^^'A^Ffflii&snsoTS^^^ji 
<D t tti. mcm^fzi: 9 It LT H G M S WSA^^ 
nrv^SttOT'feSo z.(D7.r^'j-f% 1 1 9<0Mcj: 
^;S)i^ii~y^"a. 7.x-y/s 1 2 oicrcDiJT'OF 

§0 ^tr. Xr-y^S 1 2 0{CT. CDffliJT'Fv'y^ 
S^3!)W^n/cui:*WJ^n§i:^ x-f>y:/S 1 2 
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[0 14 8] -yj. ?tCDXr-y7'S 1 0 3 {CfcV>T#S 

t^^ijmbnrcii'^itu. 7>r-y:/s 1 0 4tcjityo x 

T>y:/S 1 0 3tCT*^iSSm*^ti?.n5^i:{i. MD 
EanIt6^*?BtFJT r e m©IS d*^C Dfe^S^Bf HT s 

[0 14 9] Xr-y^S 1 0 4(ci3V^Tli. m<D Tb 

^ >y ^ *fe^r- FJ iiUTcDxVX^ raiB^^tT ^ fc 46 

^7•y^cO^■^^ ^licDMD 9 OtCfcttSlBS^nJ 
^^ItcWbT^^HX^Hg^h^-y^S^^i^^^o _ 
[0 15 0] Xr-yyS 2 0 4©Jiaati> Ell QliCTT^t . 20 

^.«Di:!S:Sc E 1 9t;:*3<'^Tti. ft-rxx<y:/s 2 0 1 
i;Lr5^-r<t9tctT. CD^.S^BfHT s umiiaBil 

T s um=0 
n = 0 

i: 5 ii J; !9 ^^J^fb^^tf b T V ^ § o 
[0 15 1] i>:oxT-yys 2 0 2lCi3V^T{i, CitX* 

0CD9 i^b^e.fi^^n^'^t h^-y^<^a-5T\ 

liA^n + lSgOh^-y^'lCOV^TCOfl^^^T s %K 30 

0 2<DSaa*^*«JlC^tT^ti§li^lCti, n+l = lT' 
h^ti'^. «^?j(7)i#@(cg4«n§h^-y^0DS4at 

2 0 3 tc*3v>T«. ±12© J; 9 K Lxm^LrcU^nm 

T s uin=T s um+T s 

T'S^nSitS^ffoT. CDES^HtPan s umOffl 
^MirtSo ^JAlf ccDXx-yys 2 0 3<DSaiI*^«»] 40 
tcHff^n/c^ntCli. Tsum = Tsi;^§o 
[0 15 2] i^OXx-y^S 2 0 4T't±. ±iaXx>yy 
S 2 0 3lCj;'3MiT$n/cCDeS^Bfr^T s umt9i 
OXx^y^S 1 0 2(CTlXt#t/cMD|BiinItg5S'3B#F^ 
T r emtK-D\,^X. 
T s um>T rem 

[0 1 5 3] ±IBXT-yyS 2 0 4t43l/^T. CD^g 
^B#HT s umJb^MDlBi^Rltg^OBtFJT r emJJ^Ti: 
$nTS^$S^6n#5nfcl-&(Cti, Xr-y-/S 205 50 
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y^'J;«yh%tfoT^ xf-'y:^s 2 0 2©S0'a{CK?> 
<J;^{c«n?., JK^Jc^tbT, Xx-y.:^S 2 0 4ti:T 
§SISm*Mi5n^l5gD«Xr.-yys 2 0 2~S 2 0 5 

[0 1 5 4] ^LT. §g5fg|5g{CfcWXr-y^S 2 0 

4^cTWS^s*An#5>in^c^:^c^§*^ cnti. 
y ^^^t^ h 9 -y iJ^ <o 9 -^T? n + 1 S i KS^^ h -7 

-y ^ STJb\ M D icMLT^^nxa^Ritg-efe^ tm^t 

ixfcCt^m^LXi^^^o ^CT% >^XTA:3yhD- 
^1 iaxT'y:/s 2 0 6JcJltyci;T\ ilft<olB^5>f 
^bv-y^l!jni:LT<D^^;&. Xx-y^ S 1 0 4©® 
aiSStc i 0 1# ?) n^lBSm h ^ >y i'iil n i: LTIE^i 

[0 15 5] m^n^mi sicmto ±ibo^91cltx 

x-y^S 1 0 4 0Saati:<toTlBaj^^h7-y^SnA^ 
iiiij^nsi:, -yxf-AnyhD— 7 1 UiXx-y^S 
1 0 5imfx.X\ u<DWttlSnf£lB®«^h^-y^lS(n 
*MJM±T'feSA^§MCOV>TfJBiJ1-So ililTN IB^ 
mh7'y^an/)MW±-eti^l/\ 'O' Tfe 

%,tmm-^.tirc^-^ic[i^ tta-rsxr-yT's 1 1 4(c 

Itfo ffiS^)t*^h^-y^?Sn*^01?fe5^^i:{±, 

T't±, iinctoawcs^^nsH^-y^^^^iR^-r 

^ h ^ -y ^ n AM J-xi-efe 5 Wgijs nntf xr -y y 
S 1 oetltJo coJi^tcti. iSftsB^S^fefiltcS 
«$nTI/^^MD 9 0(OfB^5ItgS«T'$)nif> 
fcti h^<y^{igSSi*^T't§c:i:{c*5o 
[0 15 6] Xf-y/S 1 0 6THi rh5-y^m{4^- 

a, mMk(D7.7-"^fs 1 0 7tcfct/^T. i?ijAt±*'yx 

in=0i:«!JW{l:tTt3<o eKO^^OA'i^yFffim 
ii. mtc*5V^TS4*^fft)n5 C D© F 7 'y i'lS^/i^ 
•To 

[0 15 7] i!v>Tli. ft-fXx-y:7'S 1 0 SJci^T 

|gs*st#p.nntixr-y:/s i 2 KD^tfyy^TEa 
X'^mmmt}mibtirc^-^iai:^Ty:fs i 09icm 

tSo Xr^y^S 1 0 9{c43i/^Tt4. CDS4«l{^i:UT 
F ^ 'V ^ ^ X y iy*A^tT*5nrcA^SA^*^WBiJ$ nSo * 
fc, iitoxx-yys 1 0 9}cg?0tc:So/-cl^tc|loT 

(i. g?0<3[)F5-yyoSa*^F»ai^^*^^-*'S*'^^ 
I .y^^xyi^^)WS8i:tT|iJglJ-rS<fc9tC$n§o uCD 
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[0 1 5 8] X-r-yl/S 1 1 OtC*3V>T«> hv-y^^ 
X y v^tC J; TWI^M D 9 0 ^cD^*lf y ^'Tb^P?!^!^^ n?) 
h7>y^%> HCMSWax-7;l/2 9tMS-r§fci6 

^"e y ^ = y ^ic^t; i; T . h c m s sar-y 

[0 15 9] i^tOXT'VT'S 1 1 nctSV^Tti, *>>y 

hfflm^-Yy^U^yh-rSo ^LT> ^^c07,r•y7'S 
1 1 ZtCfeV-'T^ ]140*'i'y ^fflmil^ 7.7-y7°S 1 

m> n 

SSSSS^nt e. nfctf^ic li. M D « L T^^iK^^ 

ns'^tb^-y^^A^^i-^^Ti/^siiiit^So 

ili^E^j^^b. T-T-y^S 1 0 8 (DMCK^ ethics 

[0 160] CCDXoicLX. Xr-y^S 1 0 8~7>t 
■y:/S 1 1 3ST-©J!lSA^»0S$n?.i:^T% MDIC 

ij?n5hv>y^'%HCMs'ia)t>t^tctTt/^< 
[0 1 6 1] ^LT. timmhy-ymmcMfiit^ 

S 1 0 9lCi3>/^T, ^^cDMDtca?OtCfB^$n?>'^Sh 
T'S 1 1 0tC*3l.>T. ±s2'^(DMD(C«^7]lC|aii$n^ 

t h 7 -y ^ * H C M s waM^ i: f s jasAH? t> 
gg<7.r-y7'S 1 1 n;:*3V>T*'i'>h<im*-fy^'J 

[0 1 6 2] 7.x -y^S 1 1 2 fC43V^T#^*g*;b^'#e> 
S 1 1 4iC*5V^T. X h -y*- 1 0 1 |*I(C*5l/^T. ffiO 

^ica. :^r<yys 1 1 5tcji€yo 
[0 16 3] Xr-y^S 1 1 5^ciol^T^i^ m^iS.. c 
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n$ T'CDM D bT. h 7 >y ^ (D|l7ffifi$ T' 

■<i?,o tLX. i^jcDXr-yT'S 1 1 StCfeV^T. cnt 
T'fei$*^'fTt)nTt/^fcM D tCl-^^T. :^j)^©M D Jb^fB^^ 

C DiJ7:\ h 7-y^t0x-^A'«KlcS4P?a5(&^nT 
iS-r§£Ot. /^-y7 7p{*U 1 3\C-SMmt^J^oK 
- L ^ t/ ^I® ti {i^ ±IB'^<^ h 7 -y ^ Or- A^^^-f 5 

[0 16 4] ^LXs X-r-yT'S 1 1 7{CfeV>Tx ±bB 

rV X ^ $SIA^^7 bfc c mmtti^ t XT -y f 
S 1 0 2cD5aa(cil5<fe^ti:$n-i>o ±tBXf--y7'S 1 
1 5~S 1 1 7^)grXT>y7'S 1 0 2fcMorc^-&. 
X-f-y^S 1 0 2lCfeV^Tt±. COeS^BtP^T sum 
St/MDlfi^BltgSDB^P^T r emtCOl^TOBl^Ob 

DeS4B#P^T s um^rlftifSc S/Cs MDlBilRTHg 
SOBtP^T r emK-oi^Xli. $fe07.r-y7'S 1 1 60 
jaatc ^TiT/ctc|Bi^S^pItg{4Blcg«$n^cM D 

[0 16 5] C(DXolCLX. 1 1 4*^67 

7->y7'S 1 1 5~S 1 1 7%Srdt^ ^)SXr>y7°S 1 

oz\m<omm^nnLx\/^<^5ic^Mctx\ x 

h-y*-l 0 1 iC^hX. tfe lOCDh-7-y^'^ 

^^iixiiPitg^fBiiBisg§«^*-r2.MD 9 otmmt 

30 nrv^SPIOti, h^'y^JPS^-KiibTO'T'CX^ 

[0 16 6] -1]. McCDfi^^n^-^tl^^^^-yy 
^*<St>TV^§<Dtft>A>t5?)-r, X h-yA- 1 0 1 {Cffi 

OMD!!3W$nTi3P>-r. XT>y7"S 1 1 4tc4oV^T 

ssis«*M#e>nfc^^ic«xx-yys 1 1 simtso 

l.B^Mm'PXii. XryT'S 1 1 OOffiatcJc^T, 

^"e- y ^*p»im*MT^n5 h 7 -y c M s mmnm 

40 i:-r^i^li:LTV>i.o ii£oT, Xry^S i i 4l<:^3 

/ctf^. «m<OXr-yys 1 1 OcDMci:oTHCM 
s saw^ i: o h 7 y LXis-b'ri 

t)nTv^!S:v^tcfeMt)e-r, 4 5i'^«siji^*iiy 

1 1 4tc*3V^T§^)iiS**^tiP>n/i:l^{cti. Xr-y:/ 
S 1 1 8fcJ;f)> g^<D7.T'y::^S l l OOMcJ;^ 
T H C M S ^ax-T";!' 2 9 tCg^S nfc> -7 >y ^ ^ 
50 U7Lfc:^^L-C\ Xr-yT'S 1 2 1 {C*3lt5^*ey^-«| 
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[0 16 7] 5-4. i/-hl'7,'t-V^(Dmmm'f 
ybD— 7I Dft^^tlt^o 

[0 16 8] CtlT'fev'Xf-Anyhn— 7 1 ni> 5t 

^•g«<ot#p.n/cc:t!f)WJ2n?)i;> xr>y/S3 0 10 

2 tcjityc 

[0 16 9] TsT^-f S 3 0 2-eii. II 1 8«DXx-yy 
S 1 0 2t|5l«tcLT. CPeS^BfF^T s um. RXS 

. 1 8oxr>y7's 1 osmmicbx. cDm.n^^m 

T s u mRt/M DEiiWHl^ 0 B#K T r e m i: ^CO^/^T 
T s um>T rem 

©M^A^fi!cjibTl/^5*^S*nC0V>T*iiSiJ%tf 9o 20 
[0 17 0] CCX'^^m^lJmibtltcM'^lCli^ 7.x 

•y^S 3 1 7©S!iatltyJ:9{i:^n?)o X-r-y:/S 3 
1 7Rtfi:n£St<Xr-y7'S 3 1 8CDSaa«, 0 1 8 

CDXr-yT'S 1 1 gRt/Xx-yT'S 1 2 OCOMailllHi 

'^V^t^c ^LX. Xr-y7'S3 1 8(CTCD||^^$I 
(C^n-5o CcDXx<y ys 3 1 9c0^tfy<:7"||7S!iafc 30 

ai:$nT<tv^o 

[0 17 1] S/c. ^(DXr-y-fS 3 0 31c4oV^Tn^ 
i^S*n#5.n/c^^tcli. Xr-yys 3 0 4^i:Ji^T^ 

Attica. ^(DMDt:k(OMDtX\ ^(Dti^iH^iC 

xsA^ftii/^ J; ^ {c LraiBm*^^^ ens J; ^ (c$n§ 

[0 17 2] ±m(DX r> LTiasi^'e y^'mm-^n 4o 

3b^i# p. nntf XT -yT's 3 1 gcD^'ify^msaatci 
A^iliELTv^;5i:tn5«^ic«xx-y:/s 3 0 etcji 

tJo Xx-y^S 3 0 6lC*5V^Tti. C DB^Klf'pi: LT 
:J3. ilOii-S-tcfe. Xr-y^S 3 0 etca^UlcSo^c^ 
hv<y^'^xy->*toW»,tLT|iJSiJtSJ;^{i:;f 50 
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[0 1 7 3] dcT?. Xr'y:/S 3 0 6tCi3V>T. h7 
•y ^f-x ys^A'sS8i/>i:WSiJ«n/-£^-&tcti. xf- -y ^ S 
3 0 7tCltyJ:^tC$nSo v'-i.U'XiSiiT-ti. MD 
mim^^^mif 'O* i:JS:i)$-e^"id'y^"i:tT(Dr 

® Xx >y S 3 0 7 cDMat J: o T. M D 12® "J •? 
BfP^Trem*^ '0' i: $n5t>cffii:^^ fcft^SA^^W 

•rsi-5ic$n?.o ^tT> c:(OXf:'y:/s 3 0 7{c^ 

V>TMD|BepIlgSOB#ST r emA^ '0' T'«?5:</\ 

»J^nfcii^lC{iXx-yys 3 0 gtjlA.T'^'e'y^'ffi 
^>&i*SLTXx<yys 3 0 5tM?.j:9ti:$nSo C 
ntC)i>fLT. MDlSit^tg^OB^F^T r em*^ '0' T' 

t*C;S:o/'ci:«nrc^^(cl±Xx>y:^S 3 1 oim(D 

[0 17 4] Sfc, Jfe©Xx<yys 3 0 6^C*5V^T. h 

7 >y ^ ^ X y >^'A^^7t>nfc c i: A'^WSU^ nfdi-a-^cti. 
Xx-y^S 3 0 8(ct5V^T^ ccDh^'-y ^^^^xyv^tcj; 
•p T JXKM D 9 0 'N© ^" t: y ^'Wnt)^^ h 7 -y ^ ^> 
H C M S WSx-r;!/ 2 9 {C§a^-r 5o_^ UTXx >y 
S 3 0 9^gTs Xx-y"/S 3 0 5(CM§<. 
[0 17 5] 5tfeai'^fcXx<yyS 3 0 7tC*3l.^-r. M 

mmttikm'^. -yxxAnyha-^i Hi, Xx 
>y7'S 3 1 OtCiityo Xx-y^S 3 1 QX\X. 1 
8cDXx-yys 1 1 Atnm.^^. Xh 7:^1-1 0 \ P^K 

w^ismA^f#e.nfccDr'fentf. xx-yys3 1 i~s 
3 1 3 0j[ia^^ebTxx>y7's 3 0 2<omm^m^ 

cfc^tCSnSo COXx-y^S 3 1 1~S 3 1 3tt, 0 

1 8cDXx'y:/S 1 1 5~S 1 1 7i:|pI«lTfet). * 
fc. Xx>y:/S 3 1 1 ~S 3 1 3;Sr)gTXx>y7°S 3 0 

2 tcM o /cl^{C 5S 0 CD h V -y ^ l&mtlt^ C fc C D 
l^S^f^HT s um«:l{#U. fifcCSa^S^Blll&fi 

T r & m^WM-t^^r>\zZn^^t^m \ 8(0Xx>y 

:/s 1 0 2i:|pHi-eS5o 

[0 1 7 6] iicD<fc9^Matc<fcn{i\ SS^Wlcti. ^fe 
£DM D 9 0 ^ f i^ii^'H' y ^'t nfc h 7 >y 
;^OMD 9 0tWLTi!t*^i^3i^li'y^*?nr^^lR 

§o fibs HCMSsax-:?';i'ics®*tfarci6cD5!i 

aT'fe5Xf-«y:/S 3 0 8ttv C DffliJ(D h^-y ^f-x y 

-ytD^'T^y^. oSD, Fv>y^oiiiji:5f*ey^T?Bi!& 
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xw^<ou D Kn-o TiSji^5fif y ^ n/c h ^ -y ^ tco 

[0 1 7 7] Xh>y*-1 0 IClJftfif^MDA^lR 

ffl$nT*5P>-r. Xr-y^S 3 1 OKX^-^^^if^h 

nfci^ttixr-y^s 3 1 Am<ommcmso xr 

-^i:LTi^OXr-yys 3 1 5Rlf S 3 1 6©Ma^ 
[0 1 7 8] Xr-y^S 3 1 0 tcTS«^S*Mf ^nx 

S 30 8(0«iamJ:oT, ilOh^'V^aHCMSgS 

mi:'5:orv^§o fi?lJ^{fi:(OJ:^=S:s ii^^^T'LA^ie 

i^?n-rtc^(DS^^"iiy^'*w$nfch7-y^^H 20 
%(r>\^^is^^\i^^(oX'ih'o . 7 4^Mi-XrtT-fe-oTtiai3l 

mx'li. 7.r>y7's 3 1 sojastcioT. ftmtc^fe 

y^'W^fc^tlTV^rc -y ^'C-DV^Tti. H C M S 1 

[0 17 9] ^Lxcoy^^itmc. :k<D7.-r-yfs 3 
1 emm^cx^x. ft^K^rtryyssa^nfch^-y 

h 7 >y ^ ^^^iR^T' t-rtci^tp-p fc i: v> 5 Jf-^fe 
%^L?.nSo i:©fc46, ±IBXr-y^S 3 l 6T'«. M 

Dv^-'$r/-/iy-^' imicim-snx\^^^MD(Dr>-^ 
x\ ^±iRit$n*!t»^o fc «t^<D h V -y ^ A^iBii^ nr 

V^^ M D<D:^Tt;:oV''T«D T 0 C 5 C h T\ 
;:(D«t^<7)h7-y^^?gS-r?..fc^(=:$ti^„ ii<0J;9 4 
icbX. ^^iR»^n**^o rcftt^© h 7 -y ^ tuOi>T 

ar^£^tToTfe< c tx\ m-'^<D3.'-^(D^mm^ 

CO 1 8 0] ±IBiMWtfe^"Cl±^ ffiii^^'e 

mwu ^i.^«H c M s (Dmwum^n^ ctrji< mr^m 
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t^^tii^ ^oXL-b^^^tt-^n^o o^o. 

^ LTco h 5 <y -J^ «> h V >y (0^* (f y ^''^r?^^ Lfc 
CO 1 8 1] ±fBLfc^filomii: tr(?DW*, ^<r> 

j; 9 )&=i if-v:t-.--y y h -yxT^ A(c t^^rst" ^ CI t 
1 1 . 0 1 5 -El 2 0 1 a; 0 Lrc^mmmmoym 

Bg^. ifg3i^f"b"y^*©i:tlct>jiffl-rnti\ ^^IIR^i: 
CO 18 2] */c:. ^fSH^ilLTlicn^T-iE-^Ttfc 

C D^l/— \'i:ti5;S^'ey^*v'XxAWm^ 

yifi/7.7-L.icnLX'^>^mmmmx^^t(Dx& 

5o $fc. fi?iJ^«ni^-v^.->;^yh-yXTi.(i:J:^ 
C0183] 

Tti, UMiJ. msB#pa(e:t?/c^iSji^try<;/x{4^m^ 
^ify^"A^^±$n?>*><oi:bfcd^T% ^"ify^'^fesB 

m^\£yifxitmwM^'€ y ^-(D^i^^*^ e.n 
:>:icfflSLfcytryy$feaB®ii«i:{c^LTH#H%*3A^-r 

ciaffi«oig#*|ji0^] 

[0 1 ] im^<r>UWm%}L LTO^Jf ey^'yxr A 

S^0iJ^^-r >y ^ ET'feSo 
[02] xh-y*-'^1ifi!t%*-rittW0'C**^o 
C03] %%wmM>^\^x<D¥^y'f'y7.rUtm^ 

0 fSfl^SS (CD^U-^) <^I^SP^»fiit<fJ^7rst7a 
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[04] =:if-VXi7i/7.xA(0i'vX^'7*-V<y h 

[05] 5-f-VX^v/XrA(DU-TOC-fe^'^-0 

[06] 5:if ^'T.^i/Xri.OU-TOC-lr^'^-O 

[07] CD(D7b-A1i3i©lfJ0^0t'S?.o 
[08] CD<D-^-^:^~f^y'>'<DWfim'V^^o 
[09] Q^^y^.;l/©'9-77:i— v>y KDSiW0T'fe 

^0 1 0] I s R c (cfctt^ 1 1~ 1 5tc^jrt$n§ffi© 

[011] f >'^;^:t-T'C:t-ry^^-7x-YX7*- 
V'y h(DiJiB^0T'fe5o 

[012] r>?^;l';d— r^';t-f>':5'-7x-l'X<DCe 
[013] Tv^^;l/;t-7-"i'5l--r:^^-7xl'X«)Ue 
[014] I S R Ciar-7;l/CO«^1?iJ^^-rifiBfl0 20 
[01 5] :^mm(DBBtLX0'f^7.^mfiB^.Wo 

[016] h ^ -y ^#fiL^:- HBf ©i^jg^try^fiif^eij 
«:5^-raliB^0Tfe^<, 

. [017] i/-AUx^-KBtoiS3i^fey^WWJ%* 
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[018] h 7 -y ^m^e- m<D^m^\^y'!fW}m 

[01 9] 01 8(C^N-r®a©-g|5T:-SoT. 12^^ 

[02 0] m<DKM^\iy'fWsw^m 

[02 1] HCMSmiim^^■rlf^^0T'fe5o 
10 [0 2 2 ] H C M S Tr f ^ Hf2^^tf o fcl 



^<^i!)f^l?iJ^/Tx-rSiB^0T'^ 5o 

. [02 3] HCUSKUr^X'f'C^^mBB^h-orc^ 

1 MDlx3-^/7U— \'s 3. 3 3 ^t^'N-yK. 
6 a ^M^-y h\ 8 E FM/C i RCX>3-^*- X 
9, 3 7 +)■- 4?lH]K^ 11. 4 1>'XTAn 
yhv-y. 1 2 ;>«^rU3y hP-7> 1.3 >'Vy7 

t-T^^E.m/w&^y^-'^' • 7-' 

2 1 X:^4S?^ 1 8 A/D^m 

2 0 aS^gPs 2 2 Ji^l^SpgU. 2 4 

4 0 y^-y X w xas, 

3 0 C D-/l^— 3 8 fS^SaS 

9 0 JtiK^X-CX^ (MD) . 9 1 Tl^f'-rX^ 
(CD). 101 Xh-yti-. 2 8. 4 7 ^f-Tv 
gp, 2 9, 4 5 HCMSSar-7;l/ 
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